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REPLY  TO 
ATTENTION  OF: 


NEDED 


Honorable  Ella  T.  Grasso 

Governor  of  the  State  of  Connecticut 

State  Capitol 

Hartford,  Connecticut  06115 


Dear  Governor  Grasso: 


'-’U'L  J  I&S4  ,  : 


I  am  forwarding  to  you  a  copy  of  the  Forest  Lake  Dam  Phase  I  Inspection 
Report,  which  was  prepared  under  the  National  Program  for  Inspection  of 
Non-Federal  Dams.  This  report  is  presented  for  your  use  and  is  based 
upon  a  visual  inspection,  a  review  of  the  past  performance  and  a  brief 
hydrological  study  of  the  dam.  A  brief  assessment  is  included  at  the 
beginning  of  the  report.  I  have  approved  the  report  and  support  the 
findings  and  recommendations  described  in  Section  7  and  ask  that  you 
keep  me  informed  of  the  actions  taken  to  implement  them.  This  follow-up 
action  Is  a  vitally  important  part  of  this  program. 

A  copy  of  this  report  has  been  forwarded  to  the  Department  of  Environ¬ 
mental  Protection,  the  cooperating  agency  for  the  State  of  Connecticut. 
In  addition,  a  copy  of  the  report  has  also  been  furnished  the  owner. 

The  Lake  Forest  Association,  Inc.,  424  Frenchtown  Road,  Bridgeport, 
Connecticut  06606,  ATTN:  Mr.  Norman  Fuller,  President. 


|rr-.4 


Copies  of  this  report  will  be  made  available  to  the  public,  upon 
request,  by  this  office  under  the  Freedom  of  Information  Act.  In  the 
case  of  this  report  the  release  date  will  be  thirty  days  from  the  date 
of  this  letter. 

I  wish  to  take  this  opportunity  to  thank  you  and  the  Department  of 
Environmental  Protection  for  your  cooperation  in  carrying  out  this 
program. 

Sincerely  yours. 


Incl 

As  stated 


''JOHN  P.  CHANDLER 
Ccrlonel,  Corps  of  Engineers 
Jlivlsion  Engineer 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  PROGRAM  OF  INSPECTION  OF  DAMS 


Name  of  Dam: 
Inventory  Number: 
State  Located: 
County  Located: 

Town  Located: 
Stream: 

Date  of  Inspection: 
Inspection  Team: 


FOREST  LAKE 

CT  00078 _ 

CONNECTICUT 

FAIRFIELD _ 

BRIDGEPORT 
ISLAND  BROOK 
MAY  23,  1978 
DEAN  THOMASSON 
HECTOR  MORENO 
GONZALO  CASTRO 


The  dam  is  approximately  1,650  feet  in  length.  It 
consists  of  both  natural  earth  formations  and  an  earth 
embankment  with  mortar  faced  rubble  core  walls.  The  dam  has 
a  maximum  height  of  28  feet  above  the  original  streambed. 
The  top  width  is  10  feet  with  a  maximum  downstream  slope  of  2 
horizontal  to  1  vertical.  There  exists  only  one  operable 
outlet  other  than  the  spillway.  Single  family  homes  exist 
at  the  top  of  the  dam,  on  the  downstream  side,  for 
approximately  75%  of  its  length.  The  spillway  is  a  broad 
crested  concrete  weir,  35.5  feet  long,  having  masonry  rubble 
training  and  side  walls.  The  area  immediately  below  the  dam 
and  spillway  is  heavily  developed  with  single  family 
dwellings. 

Based  upon  the  visual  inspection  at  the  site  and  past 
performance  of  the  dam,  the  dam  is  judged  to  be  in  good 
condition.  No  evidence  was  observed  of  structural 
instability  in  the  embankment  and  the  condition  of  the  earth 
embankment  is  generally  good.  There  are  some  areas  which 
require  attention.  See  Section  7  for  further  details. 

Based  upon  our  hydraulic  computations,  the  spillway 
capacity  is  560  cubic  feet  per  second,  which  is  equivalent 
to  approximately  18  percent  of  the  Test  Flood.  Based  upon 
the  size  and  hazard  classification  in  accordance  with  Corps 
guidelines  the  test  flood  will  be  equal  to  the  Probable 
Maximum  (PMF) .  Peak  inflow  to  the  reservoir  is  3,840  cubic 
feet  per  second;  peak  outflow  (Test  Flood)  is  3,150  cubic 
feet  per  second  with  the  dam  overtopped  0.7  feet.  The  peak 
failure  outflow  from  the  dam  breaching  would  be  5,900  cubic 
feet  per  second. 


An  overtopping  of  0.7  feet  will  flood  the  houses  located 
immediately  adjacent  to  the  toe  of  the  dam.  A  breach  of  the 
dam  which  would  develop  a  4  foot  wave  would  create  flooding 
immediately  downstream  of  the  dam  causing  severe  damage  to 
life  and  property. 

It  is  recommended  that  further  studies  be  undertaken  to 
perform  a  more  refined  hydraulic/hydrologic  study  and 
determination  of  the  best  way  to  increase  the  ability  of  the 
facility  to  pass  a  greater  percentage  of  the  test  flood. 
Any  increasing  of  spillway  capacity  would  have  to  be 
coordinated  with  present  studies  concerning  downstream 
flooding.  We  recommend  increasing  spillway  capacity  because 
overtopping  of  the  dam  has  far  worse  potential  for  loss  of 
lives  than  downstream  flooding.  See  Section  7  for  further 
detail. 

The  low  level  outlet  for  the  dam  is  not  operative.  It 
must  be  repaired  immediately  so  the  dam  water  level  can  be 
lowered  for  emergencies  or  maintenance.  The  high  level 
outlet  gate  valve  is  in  the  downstream  face  of  the  dam.  It 
should  be  replaced  by  a  valve  on  the  upstream  side  of  the 
high  level  outlet  pipe.  Also,  the  screen  chambers  for  the 
outlets  are  not  properly  covered  and  are  a  hazard. 

In  addition  to  our  investigations,  studies  by  J.W.  Cone 
consisting  of  an  inspection  report  and  recommendations  dated 
June  7,  1966  (Appendix  B-19)  outline  corrective  work 
necessary.  Again  in  February  1969  (Appendix  B-50)  John  J. 
Mozzochi  and  Associates  in  their  inspection  report  outlined 
similar  corrective  work.  Clarence  Blair  Associates  (in 
1971) ,  prepared  plans  for  proposed  lengthening  of  the 
spillway  and  channel  improvements.  This  corrective  work  has 
not  been  done  to  date. 


An  operation  and  maintenance  plan  (see  Remedial 
Measures,  Section  7)  as  well  as  the  recommendations 
presented  above,  should  be  instituted  within  6  months  of  the 


owner's  receipt  of  this  Phase  I  Inspection  Report. 

PrrC^iM 


Peter  M.  Heynen,  P.E./ 
Project  Manager 


n.  neynen,  t'.a 

|l-ol  Project  Manager 

E"9ln«rs  Inc. 

/  r '  rf 


William  0.  Doll,  P.E. 
Chief  Engineer 
Cahn  Engineers,  Inc. 
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This  Phase  I  Inspection  Report  on  Forest  Lake  Dam  has  been 
reviewed  by  the  undersigned  Review  Board  members.  In  our  opinion 
the  reported  findings,  conclusions,  and  recommendations  are 
consistent  with  the  Recommended  Guidelines  for  Safety  Inspection.- 
of  Dams,  and  with  good  engineering  judgment  and  practice,  and  is 


hereby  submitted  for  approval. 


PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Reconunended  Guidelines  for  Safety  Inspection  of  Dams,  for 
Phase  I  Investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 
D.C.  20314.  The  purpose  of  a  Phase  I  Investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general 
condition  of  the  dam  is  based  upon  available  data  and  visual 
inspection.  Detailed  investigation,  and  analyses  involving 
topographic  mapping,  subsurface  investigations,  testing, 
and  detailed  computational  evaluations  are  beyond  the  scope 
of  a  Phase  I  Investigation;  however,  the  investigation  is 
intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of 
field  conditions  at  the  time  of  inspection  along  with  data 
available  to  the  inspection  team.  In  cases  where  the 
reservoir  was  lowered  or  drained  prior  to  inspection,  such 
action,  while  improving  the  stability  and  safety  of  the  dam, 
removes  the  normal  load  on  the  structure  and  may  obscure 
certain  conditions  which  might  otherwise  be  detectable  if 
inspected  under  the  normal  operating  environment  of  the 
structure. 

It  is  important  to  note  that  the  condition  of  a  dam 
depends  on  numerous  and  constantly  changing  internal  and 
external  conditions,  and  is  evolutionarly  in  nature.  It 
would  be  incorrect  to  assume  that  the  present  condition  of 
the  deun  at  some  point  in  the  future.  Only  through  continued 
care  and  inspection  can  there  be  any  chance  that  unsafe 
conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  Guidelines,  the  Spillway  Test  Flood  is  based  on 
the  estimated  "Probable  Maximum  Flood"  for  the  region 
(greatest  reasonably  possible  storm  runoff) ,  or  fractions 
there  of.  Because  of  the  magnitude  and  rarity  of  such  a 
storm  event,  a  finding  that  a  spillway  will  not  pass  the 
test  flood  should  not  be  interpreted  as  neccessarily  posing 
a  highly  inadequate  condition.  The  test  flood  provides  a 
measure  of  relative  spillway  capacity  and  serves  as  an  aid 
in  determining  the  need  for  more  detailed  hydrologic  and 
hydraulic  studies,  considering  the  size  of  the  dam,  its 
general  condition  and  the  downstreeun  damage  potential. 
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FOREST  LAKE  DAM 


SECTION  I 

PROJECT  INFORMATION 


1.1  General 


a.  Authority-  Public  Law  92-367,  August  8,  1972, 
authorized  the  Secretary  of  the  Army,  through  the  Corps  of 
Engineers,  to  initate  a  National  Program  of  Dam  Inspection 
throughout  the  United  States.  The  New  England  Division  of 
the  Corps  of  Engineers  has  been  assigned  the  responsibility 
of  supervising  the  inspection  of  dams  within  the  New  England 
Region.  Cahn  Engineers,  Inc.  has  been  retained  by  the  New 
England  Division  to  inspect  and  report  on  selected  dams  in 
the  southwestern  portion  of  the  State  of  Connecticut. 
Authorization  and  notice  to  proceed  were  issued  to  Cahn 
Engineers,  Inc.  under  a  letter  of  April  26,  1978  from  Ralph 
T, .  Carver,  Colonel,  Corps  of  Engineers.  Contract  No. 
DACW33-78-C-0310  has  been  assigned  by  the  Corps  of  Engineers 
for  this  work. 


b.  Purpose  of  Inspection  Program-  The  purposes  of  the 
program  are  to: 


(1)  Perform  technical  inspection  and  evaluation  of 
non-federal  dams  to  identify  conditions 
requiring  correction  in  a  timely  manner  by  non- 
federal  interests. 


M 

(2) 

K 

(3) 

initiate  effective  dam  inspection  progreuns  for 
non-federal  dams. 


Inventory  of  Dams. 


c.  Scope  of  Inspection  Program-  The  scope  of  this  Phase 
I  inspection  report  includes: 


(1)  Gathering,  reviewing  and  presenting  available 
data  as  can  be  obtained  from  the  owners, 
previous  owners,  the  state  and  other  associated 
parties. 


(2)  A  field  inspection  of  the  facility  detailing  the 
visual  condition  of  the  dam,  embankments  and 
appurtenant  structures. 
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(3)  Computation  concerning  the  hydraulics  and 
hydrology  of  the  facility  and  its  relationship 
to  the  calculated  flood  through  the  existing 
spillway. 

(4)  An  assessment  of  the  condition  of  the  facility 
and  corrective  measures  required. 

It  should  be  noted  that  this  report  does  not  pass 
judgement  on  the  safety  or  stability  of  the  dam  other  than 
on  a  visual  basis.  The  inspection  is  to  identify  these 
features  on  the  dam  which  need  corrective  action  and/or 
further  study. 

1.2  Description  of  Project 

a.  Description  of  Dam  and  Appurtenances-  At  this  time 
the  dam  consists  of  both  natural  earth  formations  and  earth 
embankments  with  mortar  faced  rubble  corewalls  approximately 
on  center  line.  The  dam  is  approximately  1,650  feet  in 
length.  The  top  width  is  10  feet  with  a  maximum  downstream 
slope  of  2  horizontal  to  1  vertical.  Single  family  homes 
exist  at  the  top  of  the  dam,  on  the  downstream  side,  for 
approximately  75%  of  its  length.  The  spillway  is  a  broad 
crested  concrete  weir  35.5  feet  long,  with  masonry  sidewalls 
having  a  steel  pedestrian  walk  located  38  inches  above  the 
spillway.  There  are  two  valve  houses  and  two  gate  chambers 
which  outlet  through  a  single  30  inch  pipe.  The  area 
immediately  below  the  dam  and  spillway  is  heavily  developed 
with  single  family  dwellings. 

b.  ^cation-  The  dam  is  located  on  Island  Brook,  in  a 
residential  area,  in  the  Town  of  Bridgeport,  County  of 
Fairfield,  State  of  Connecticut.  The  dam  is  shown  on  the 
Bridgeport  U.S.G.S.  Quandrangle  Map  having  coordinates  of 
longitude  W73  12"32"  and  latitude  N410  13 ’9". 

c.  Size  Classification-  SMALL  (Storage  Elevation  178 
Top  of  Dam)  (Pool  -908  acre  ft)  (Height  Top  of  Dam  to  Old 
Streambed  -  28  ft.) 

d.  Hazard  Classification  -  HIGH  (Category  I)  Single 
family  homes  exist  at  the  toe  of  the  dam  on  the  downstream 
side,  for  approximately  75%  of  its  length.  The  area 
immediately  below  the  deun  is  heavily  developed  with  single 
family  homes.  If  the  deun  were  breached,  there  is  a 
potential  that  many  lives  could  be  lost.  Even  overtopping 
of  the  dam  yields  a  potential  for  loss  of  life. 


e.  Ownership  The  Lake  Forest  Association,  Inc. 

424  French town  Road 
Bridgeport,  Connecticut  06606 
Phone  Number  (203)  372-9144  Clubhouse 
President:  Norman  Fuller  Home#  372-5911 

Office#  374-0520 

Dam  Committee:  Bill  McCarn  372-0395 

f.  purpose  of  Dam-  Recreation 

g.  Design  and  Cosntruction  History-  The  following 

information  is  believed  to  be  accurate  based  on  the  plans 
and  correspondence  available  and  included  in  the  Appendix. 
Prior  to  1899  the  dam  consisted  of  earth  fill  and  masonry 
retaining  walls  upstream  and  downstream.  The  dam 

incorporates  both  natural  earth  formations  and  man  made 
embankments  at  low  areas.  The  dam  is  approximately  50  feet 
wide  at  the  toe  and  25  ft.  high.  No  design  or  construction 
history  was  available.  The  contractor  and  engineer  are  not 
known . 


After  1899  the  dam  was  raised  approximately  4  feet 
by  the  Bridgeport  Hydraulic  Company  and  utilized  for  water 
supply.  The  design  engineer  was  S.G.  Stoddard  Jr.  The 
contractor  is  not  known.  No  design  or  construction  history 
was  available  for  these  improvements.  The  improvements 
consisted  of  raising  the  upstream  retaining  wall  by  6  feet 
and  incorporating  this  wall  as  the  central  corewall  by 
filling  and  ripraping  the  upstream  face.  The  high  and  low 
level  intakes,  piping  and  structures  were  constructed  at 
this  time.  A  topographic  map  of  the  area  dated  1908  for  the 
Bridgeport  Hydraulic  Company  shows  all  construction  to  be 
complete.  The  Bridgeport  Hydraulic  Company  sold  the 
reservoir  and  dam  in  1938  to  Island  Brook,  Inc.  The  present 
owner  of  the  dam  is  the  Lake  Forest  Association,  Inc.  In  the 
early  1960 's  under  their  ownership,  the  water  supply  piping 
to  the  City  was  abandoned  and  outlet  pipes  constructed  from 
each  of  the  gate  chambers,  joined  and  outletted  through  a 
single  30  inch  pipe  approximately  200  ft  downstream  of  the 
spillway  on  the  left.  The  engineer  and  contractor  for  this 
work  is  not  known.  To  the  right  of  the  spillway,  homes  have 
been  constructed  in  the  natural  earth  formation  or  by 
filling  on  the  downstream  slope  as  material  was  made 
available.  It  appears  that  the  spillway  may  also  have  been 
raised  approximately  1.4  feet  in  the  early  1960 's  to  its 
present  elevation.  The  engineer  and  contractor  for  the 
spillway  raising  is  not  known. 
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h.  Normal  Operational  Procedures  -  The  owner  stated 
that  from  late  summer  to  early  winter  the  lake  level  is 
maintained  approximately  3  feet  below  the  spillway.  The 
high  level  intake  is  used  for  this  purpose.  The  lake  can  be 
lowered  at  a  rate  of  1  inch  per  day  depending  on 
precipitation. 


1.3  Pertinent  Data 


a.  Drainage  Areas  -  1.45  square  miles  (925  acres)  in 
residential  area.  Mountainous  terrain. 

b.  Discharge  at  Pamsite  -  Maximum  Flood  Not  Known. 
Total  spillway  capacity  at  elevation  178  (top  of  dam)  560 
cfs. 


c.  Elevation  -  (Ft  above  MSL,  USGS  Datum) 


Top  of  Dam: 

178 

Spillway  Crest: 

174.8 

Streambed  §  Center  Line  of  Dam: 

150 

High  Level  Intake: 

167 

Low  Level  Intake: 

152 

Outlet  Pipe: 

150 

d. 

Reservoir  -  Length  of  Normal  Pool: 

1500  ft. 

Length  of  Maximum  Pool: 

1500+  ft. 

e. 

Storage  >  At  Elevation  174.8 

852  acre  ft. 

At  Elevation  178 
(top  of  dam) 

908  acre  ft. 

f. 

Reservoir  Surface  -  At  Elevation  174.8 

71  acres 

At  Elevation  178 

71+  acres 

g- 

Dam  -  Type: 

Earth  fill 
with  masonry 
core  approxi¬ 
mately  on  center 
line  and  natural 
earth  formations 

Length: 

1,650  feet 

Height: 

28  ft.  above 

original 

streambed 

Outlet:  Combined  to  30"  dia.  pipe 


SECTION  2:  ENGINEERING  DATA 


2. 1  Design 

a.  Available  Data  -  The  available  data  consists  of 
drawings,  correspondence  and  calculations  by  the  Bridgeport 
Hydraulic  Company,  State  of  Connecticut,  Joseph  W.  Cone, 
Lake  Forest  Association,  John  J.  Mozzochi  and  Associates, 
Clarence  Blair  Associates,  City  of  Bridgeport,  Seelye 
Stevenson  Value  and  Knecht,  Inc.  and  others.  Considerable 
information  is  available  with  respect  to  the  hydraulic/hy¬ 
drologic  nature  of  the  facility  and  its  impacts  on 
downstream  flooding.  The  available  data  is  included  in  the 
Appendix  Section  B. 

b.  Design  Features  -  The  available  data  does  not 
address  the  design  features  of  the  embankment  or  spillway 
but  does  summarize  field  investigations  and  assumptions. 

c.  Design  Data  -  There  were  no  engineering  values, 
assumptions,  test  results  or  calculations  available  for  the 
original  construction  or  later  raising.  The  design  data 
available  addresses  only  the  hydraulic/hydrologic 
characteristics  of  the  facility. 

2.2  Construction 


a.  Available  Data  -  The  only  available  construction 
drawing  appears  to  be  a  section  titled  "Improvements  at 
Island  Brook  Reservoir”  dated  Nay  1899,  Appendix  B  page  B- 
145. 


b.  Construction  Considerations  -  No  data  information 
was  available. 

2.3  Operation 

a.  No  formal  operation  records  exist.  A  representative 
for  the  Lake  Forest  Association  stated  that  the  low  level 
intake  gate  valve  does  not  function.  Lake  level  is  adjusted 
through  the  20  inch  high  level  outlet. 

2.4  Evaluation 


a*  Availability  -  Existing  data  was  provided  by  the 
State  of  Connecticut,  City  of  Bridgeport  and  the  owner.  The 
owner  made  the  operations  available  for  visual  inspection. 


b.  Adequacy  -  Due  to  the  limited  amount  of  detailed 
engineer ing  data  available,  the  final  assessment  of  this 
investigation  must  be  based  primarily  on  visual  inspection, 
performance  history  and  hydraulic/hydrologic  assumptions. 

c.  Validity  -  A  comparison  of  record  data  and  visual 
observations  reveals  no  observable  significant 
discrepancies  in  the  record  data. 
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SECTION  3:  VISUAL  INSPECTION 


3.1  Findings 

a.  General  -  In  general  the  dam  is  in  need  of 
maintenance. 

b.  Dam 

Upstream  Slope  -  At  the  time  of  the  visual 
inspection  of  the  dam,  the  reservoir  levex  was  slightly  over 
the  spillway  crest,  and  thus  only  the  upper  three  feet  of 
the  slope  could  be  observed  as  exposed.  The  riprap 
protection  inspected  generally  is  in  good  condition, 
however,  next  to  the  spillway  walls  there  has  been  some 
erosion  and  settling  of  riprap.  Modifications  of  the 
upstream  slope  and  crest  of  the  dam  have  been  made  by  some 
property  owners  to  facilitate  boating  or  swimming  from  their 
properties  within  an  area  about  300  to  500  feet  to  the  right 
of  the  spillway.  These  modifications  do  not  appear  to  have 
had  a  detrimental  effect  on  the  dam. 

Crest  -  There  are  bushes  and  trees  growing  at 
several  Tocations  along  the  crest  and  the  upper  part  of 
the  upstream  slope  of  the  d2uii. 

Downstream  Slope  -  A  considerable  amount  of  fill  has 
been  placed  against  the  downstream  slope  for  home  building, 
as  can  be  seen  by  comparing  the  August  1908  topography 
drawing  of  Bridgeport  Hydraulic  Co.  with  the  1974  topography 
drawing  of  the  State  of  Connecticut.  The  character  of  the 
fill  placed  as  compared  with  the  dam  materials  is  not  known. 
It  should  be  pointed  out  that  placement  of  soil  against  the 
downstream  slope  increases  the  stability  of  the  dam  only  if 
the  fill  materials  are  of  equal  or  higher  permeability  than 
the  embankment.  In  other  words,  placement  of  impervious 
fill  on  the  downstream  face  of  the  dam  could  adversely 
affect  dam  stability. 

The  downstream  filled  areas  are  occupied  by  homes  to 
the  right  of  the  spillway,  while  to  the  left  of  the  spillway 
there  is  heavy  tree  and  brush  cover  among  piles  of  fill 
which  were  not  spread. 

No  evidence  of  seepage  or  wet  areas  were  found  on 
the  downstream  slope  or  within  an  area  of  about  150  feet 
downstream  of  the  dam  with  the  exception  of  a  wet  area  120 
feet  downstream  of  the  dam  immediately  to  the  left  of  the 
spillway  channel  and  near  the  outlet  discharge  pipe. 
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c.  Appurtenant  Structures 

Spillway  ~  The  concrete  weir  shows  signs  of 
indentation  and  deterioration.  The  training  and  sidewalls 
show  signs  of  loose  or  m  missing  mortar  in  between  the 
rubble. 


Outlet  Works  -  The  high  level  intake  gate  house  and 
valve  located  on  the  downstream  face  of  the  dam,  are  in  good 
condition  and  were  demonstrated  by  the  owner.  The  high 
level  intake  gate  chamber  is  in  good  condition.  The  low 
level  intake  gate  house  located  on  the  upstream  face  of  the 
dam,  is  in  need  of  repair.  The  roof  has  a  large  hole  in  it 
and  the  floor  is  partially  collapsed.  The  valve  inside  does 
not  function.  The  valve  in  the  manhole  cross  over  (See 
Plate  No.  3)  is  in  good  condition  and  was  demonstrated  by 
the  owner.  The  low  level  intake  chcunber  is  in  good 
condition,  however,  security  devices  have  been  destroyed. 
The  30  inch  pipe  which  discharges  into  the  spillway  channel 
is  partially  obstructed  with  boulders  to  about  its  mid¬ 
height 

Reservoir  Area  -  The  topography  surrounding  the 
reservoir  gently  slopes  to  the  water.  The  shore  is  entirely 
developed.  Sedimentation  is  not  excessive.  It  is  most 
notable  where  storm  drainage  enters  the  lake. 

Downstream  Channel  -  The  spillway  channel  has  low 
stone  walls  within  about  50  feet  of  the  spillway.  The  left 
wall  has  partially  collapsed  while  the  right  wall  is  in  aood 
condition.  The  channel  is  strewn  with  boulders,  and  there 
are  some  tree  branches  which  have  fallen  into  the  stream 
Heavy  tree  and  bush  growth  next  to  the  channel  can,  in  the 
future,  result  in  additional  branches  falling  into  the 
channel. 


3.2  Evaluation 

The  condition  of  the  earth  embankment  is  generally  good 
but  there  are  some  areas  which  require  attention 

a-  The  trees  and  bushes  growing  on  the  crest,  upstream 
and  downstream  slopes  of  the  dam  present  a  potential  seepage 
problem.  The  roots  can  create  seepage  paths  for  the  water. 
Particularly  after  the  trees  die.  Uprooting  of  trees  during 
windstorms  could  cause  embankment  problems 


b.  The  top  portion  of  the  upstream  slope  and  the 
adjacent  crest  section  at  the  spillway  retaining  walls  have 
settled  or  eroded  and  would  cause  concentration  of  water 
flow  if  the  reservoir  level  were  to  approach  the  crest  of 
the  dam.  This  would  increase  the  possibility  of  localized 
erosion  and  washout  at  this  point 

c.  The  outlet  pipe  is  partially  blocked  and  its  flow 
capacity  is  thus  reduced,  decreasing  its  usefulness  in 
lowering  the  reservoir  in  an  emergency. 

d.  The  bottom  of  the  spillway  channel  contains  tree 
branches  and  other  debris  which  can  reduce  its  flow 
capacity. 

e.  The  gate  structures  are  in  need  of  maintenance, 
particularly  the  low  level  intake  house. 


4 . 1  Regulating  Procedure 

From  late  summer  to  early  winter  the  lake  level  is 
maintained  approximately  3  feet  below  the  spillway  crest 

4.2  Maintenance  of  Dam 

The  owner  stated  that  every  two  (2)  to  three  (3)  years 
trees  and  brush  are  removed  from  the  dam.  The  spillway  area 
is  cleaned  as  needed. 

4 . 3  Maintenance  of  Operating  Facilities 

The  maintenance  of  the  facilities  is  on  an  as  needed 
basis.  The  functional  gate  valves  are  generally  operated  at 
least  twice  a  year. 

4.4  Description  of  Any  Warning  System  in  Effect 

No  formal  warning  system  is  in  effect.  The  owner 
reports  emergency  situations  directly  to  the  Bridgeport  Fire 
Department. 


4.5  Evaluation 

The  operation  and  maintenance  procedures  should  be 
improved  (see  Section  7.2). 


SECTION  5:  HYDRAULI C/HYDROLOGIC 


5.1  Evaluation  of  Features 


a.  Design  Data  -  No  computations  could  be  found  for  the 
original  dam  construction.  As  development  downstream  has 
progressed  concerns  for  flooding  have  increased.  The 
Appendix  B  contains  numerous  calculations  by  consultants 
retained  to  study  the  hydraulic/hydrologic  impacts  of  the 
facility. 

Experience  Data  The  worst  experience  was  a 
situation  where  3  boats  were  adrift  blocking  the  spillway  so 
that  water  started  to  cut  through  the  earth  on  top  of  the 
dam.  Possible  disaster  was  averted  by  a  member  of  the  Lake 
Forest  Association  who  happened  to  notice  this  at  2:00  a.m.  - 
(refer  to  photographs  1  and  2) 

c*  Visual  Observations  ~  Downstream  flooding  is  a 
problem  and  is  currently  being  studied.  The  spillway  is 
narrow  and  could  be  easily  blocked. 

d.  Overtopping  Potential  -  The  test  flood  for  this 
high  hazard  mall  size  dam  is  equal  to  the  Probable  Maximum 
Flood  (PMF)  of  3150  cfs. 

Based  upon  our  hydraulics  computations,  the  spillway 
capacity  is  560  cubic  feet  per  second  (Appendix  D-10) . 
Based  upon  "Preliminary  Guidance  for  Estimating  Maximum 
Probable  Discharges"  dated  March  1978,  peak  inflow  to  the 
reservoir  is  3,840  cubic  feet  per  second;  peak  outflow  (Test 
Flood)  is  3,150  cubic  feet  per  second  with  the  dam 
overtopped  0.7  feet  (Appendix  D-13) 

Since  the  watershed  area  (1.45  square  miles)  of  Lake 
Forest  is  smaller  than  two  square  miles,  it  may  be 
appropriate  to  consider  higher  intensity  short  duration 
storms.  One  such  calculation  is  shown  in  Appendix  D-16. 

Spillway  Adequacy  -  The  spillway  will  pass  only  18 
percent  of  the  Test  Flood  at  elevation  178  (top  of  dam 
elevation) . 


SECTION  6;  STRUCTURAL  STABILITY 


6 . 1  Evaluation  of  Structural  Stability 

a.  Visual  Observations  -  No  evidence  was  observed  of 
structural  instability  in  the  embankment.  The  appurtenant 
structures  are  in  need  of  repair. 

b.  Design  and  Construction  Data-  There  is  not  enough 
design  and  construction  data  to  permit  a  formal  evaluation 
of  stability. 

c.  Operating  Records  No  available  recorded 
information  exists  that  indicates  an  instability  problem. 

d.  Post  Construction  Changes  -  No  evidence  indicates 
that  construction  changes,  (i.e. )  filling  downstream  of  the 
dam,  has  had  a  detrimental  effect  on  dam  stability 

e.  Seismic  Stability  -  This  dam  is  in  Seismic  Zone  1 
and  hence  does  not  have  to  be  evaluated  for  seismic 
stability,  according  to  the  U.S.  Army  Corps  of  Engineers 
Recommended  Guidelines.  In  any  case,  there  is  not 
sufficient  information  available  about  the  materials  in  the 
dam  and  its  foundation  to  make  such  an  evaluation. 


SECTION  7;  ASSESSMENT.  RECOMMENDATIONS  &  REMEDIAL  MEASURES 


7 . 1  Dam  Assessment 


a.  Condition  -  Based  upon  the  visual  inspection  at  the 
site  and  past  performance,  the  dam  is  judged  to  be  in  good 
condition.  No  evidence  was  observed  of  structural 
instability  in  the  embankment  and  the  condition  of  the  earth 
embankment  is  generally  good.  There  are  some  areas  which 
require  attention. 

Based  upon  our  hydraulics  computations,  the  spillway 
capacity  is  560  cubic  feet  per  second  which  is  equivalent  to 
approximately  18  percent  of  the  Test  Flood.  Based  upon 
"Preliminary  Guidance  for  Estimating  Maximum  Probable 
Discharges"  dated  March  1978,  peak  inflow  to  the  reservoir 
is  3,840  cubic  feet  per  second;  peak  outflow  is  3,150  cubic 
feet  per  second  with  the  dam  overtopped  0.7  feet. 

Utilizing  the  April  1978  "Rule  of  Thumb  Guidance  for 
Estimating  Downstream  Dam  Failure  Hydrographs,"  the  peak 
failure  outflow  from  the  deun  would  be  5,900  cubic  feet  per 
second.  The  overtopping  of  0.7  feet  will  flood  the  houses 
located  immediately  adjacent  to  the  toe  of  the  dam.  A 
breach  of  the  dam  which  would  develop  a  4  foot  wave  would 
create  flooding  immediately  downstream  of  the  dam  causing 
severe  damage  to  life  and  property. 

b.  Adequacy  of  Information  -  The  information  available 
is  not  sufficient  to  analyze  the  stability  of  the  dam.  An 
assessment  of  the  dam  must  thus  be  based  solely  on  a  visual 
inspection,  which  cannot  disclose  all  potential  problems  the 
dam  may  develop  in  the  future. 

c.  Urgency  -  The  recommendations  and  remedial  measures 
presented  in  Sections  7.2  and  7.3  should  be  implemented 
within  6  months  of  the  owner's  receipt  of  this  Phase  I 
Inspection  Report. 

d.  Need  for  Additional  Information  -  There  is  a  need 
for  additional  information. 

7.2  Recommendations 


1.  Repair  and  reactivate  the  low  level  outlet  and  lower 
the  pool  elevation  until  spillway  capacity  has  been 
increased. 


2.  A  more  sophisticated  round  the  clock  surveillance 
should  be  provided  by  the  owner  during  periods  of 
unusually  heavy  precipitation.  The  owner  should 
develop  a  formal  warning  system  with  local  officials 
for  alerting  downstream  residents  in  case  of 
emergency. 

3.  The  spillway  discharge  capacity  is  not  considered 
adequate.  Further  hydraulic  studies  by  competent 
consulting  engineers  are  necessary  to  determine  what 
alternative  measures  are  necessary  to  significantly 
increase  spillway  discharge  capabilities. 

4.  The  high  level  outlet  valve  is  in  the  downstream 
face  of  the  dam.  It  must  be  replaced  by  a  valve  on 
the  upstream  side  of  the  high  level  outlet  pipe. 
Also,  the  screen  chambers  for  the  outlets  are  not 
properly  covered  and  are  a  hazard. 

5.  Since  the  worst  operating  experience  recorded  was  a 
spillway  jamming  situation  with  three  boats  adrift, 
consideration  should  be  given  to  raising  the 
spillway  bridge  and/or  providing  a  log  boom. 

7.3  Remedial  Measures 


Alternatives  -  This  study  has  identified  no 
practical  alternatives  to  the  above  recommendations.  The 
alternative  which  practically  achieves  the  desired  results 
as  the  recommendations  would  be  to  drain  the  lake.  Such 
action  should  be  taken  in  the  interest  of  safety  if  the 
recommendations  are  not  implemented  within  the  specified 
time  frame.  However,  this  action  would  adversely  impact  the 
ecology  of  this  lake  and  it's  year-round  recreational  uses. 
Therefore,  every  effort  should  be  made  to  implement  the 
above  recommendations. 

b.  Operation  and  Maintenance  Procedures  -  The  following 
measures  must  be  undertaken  within  6  months  of  the  owner's 
receipt  of  this  report  and  continued  on  a  regular  basis. 

1.  The  trees  and  brush  growing  on  the  crest  and 
brush  growing  on  the  upstream  slope  should  be 
removed.  Any  tree  stumps  with  a  trunk  diameter 
of  6  inches  or  over  should  also  be  removed  and 
the  hole  backfilled  with  a  compacted  sandy  clay 
or  clayey  sand  soil.  Along  the  undeveloped 
portion  of  the  dam,  trees  should  be  removed 
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from  the  downstream  slope  of  the  dam  and  within 
a  distance  of  15  feet  from  the  toe  of  the 
central  portion  of  the  original  dam.  Along 
those  areas  which  have  been  developed,  the 
removal  of  trees  and  brush  should  be  within  a 
distance  of  30  feet  from  the  upstream  edge  of 
the  crest  of  the  dam. 

2.  The  top  portion  of  the  dam  should  be  returned  to 
its  original  grade  and  rip-rapped  condition  next 
to  the  spillway. 

3.  Obstructions  should  be  removed  from  the  outlet 
pipe. 

The  bottom  of  the  spillway  should  be  cleaned  of 
the  branches  and  other  debris,  and  trees 
immediately  adjacent  to  the  channel  should  be 
cut. 

4.  Maintain  the  low  level  outlet  so  the  dam  water 
level  can  be  lowered  for  emergencies  or  main¬ 
tenance.  The  valve  should  be  operated  at  least 
twice  a  year  for  a  minimum  of  6  hours  to  clear 
the  inlet  and  assure  that  the  valve  is  operable. 

5.  The  dam  should  be  inspected  at  least  once  every 
two  years  by  an  inspector  qualified  in  dam 
inspection. 


i 

% 


-16- 


VISUAL  INSPECTION  CHECK  LIST 


PARTY  ORGANIZATION 

P ROJECT  Lake  Forest  Dam  DATE s  May  23,  1978 _ 

TIME;  8:30  -  3:00 _ 

WEATHER  Partly  Cloudy-80°F 
W.S.  ELEV.  174.9  U.S.  152  DN.S 

PARTY;  INITIALS ;  DISCIPLINE ; 


1.  Dean  Thomasson _  _ DT _  Structural 


2.  Hector  Moreno 

HM 

Hydraulic/Hydrologic 

3.  Gonzalo  Castro 

GC 

Geotechnical 

4. 

5. 

6. 

PROJECT  FEATURE 

INSPECTED  BY 

REMARKS 

1.  Earth  and  Masonry  Core  Embankment 

GC/DT 

2.  Spillway 

GC/DT 

3.  Outlet  Works  -  Inlets 

GC/HM/DT 

4.  Outlet  Works  -  Conduits 

GC 

5.  Outlet  Works  -  Control  Structures 

HM/DT 

6.  Outlet  Works  -  Outlets 

GC/DT 

7.  Outlet  Works  -  Service  Bridge 

DT 

8.  Reservoir 

DT 

9.  Operation  and  Maintenance 

DT 

10.  Safety  and  Performance  Instrumentation 

DT 

11. 

12 


PERIODIC  INSPECTION  CHECK  LIST 


PROJECT  Lake  Forest 


Pages  1  of  2 
DATE  1978 


PROJECT  FEATURE  Eacth  and  Masunry  Core  Dam  Embankment 


AREA  EVALUATED 


Crest  Elevation 


CONDITION 


174.8 


Current  Pool  Elevation 


174.9 


Maximum  Impoundment  to  Date 


Surface  Cracks 


178.0  (top  of  dam) 


None. 


Pavement  Condition 


Movement  or  Settlement  of  Crest 


No  pavement,  footpath,  some  grass, 
locally  bushes  and  trees. 

None  apparent. 


i.uteral  Movement 


None  apparent- 


Vortical  Alignment  GC 

Horizontal  Alignment  GC 

Condition  at  Aljutmoivt  and  at  Masonry 
Structures 

Indi  ations  of  Movement  of  Struct-  GC 
Ural  I  terns  on  Slopes 


Appears  good. 

Appears  good.  Some  modifications  by 
I  homeowners  with  small  retaining  walls 
and  boat  landings. 

Some  loss  of  soil  next  to  spillway  at 
upstream  side. 

None. 


Trespassing  of  Slopes  GC 

Slougliing  or  Erosion  of  Slopes  or  GC 
Abutments 


Footpaths  on  D.S.  slope  left  of  spill¬ 
way. 

None  noted. 


Hock  .Slope  Protection  -  Riprap  Fail-lGC  jsome  minor  movement  of  riprap. 


Unusual  Movement  or  Craking  at  or  GC 
near  Toes 


iNone  observed. 


1  Embatikmcnt  or  Downstream 
Scei>age 


None  observed. 


l'il>incj  or  Boils 
Foundation  Drainage  Features 


>ne  observed. 


>ne  observed. 


Toe  Drains 


GC 


ine  apparent. 


PERIODIC  INSPECTION  CHECK  LIST  PJ'jo  2  of  2 


PROJECT  Forest _  DATE 

PROJECT  FEATURE  Earth  and  Ma^ionry  Core  Pam  Embanfaneiit 


AREA  EVALUATED 


BY 


CONDITION 


Vegetation  growth 
Instrumentation  Systems 


GC  Trees  growing  on  top  of  dam  at  several 
locations , 

GC  None  known . 


PERIODIC  INSPECTION  CHECK  LIST 


PROJECT  Lake  Forest _ DATE  Way  23,  1978 

PROJECT  FEATURE  Spillway  -  Ai>projL>i,  Cluiiiiei  ,  Hoir,  InBcliirgc  Ch.inuol 


PERIODIC  INSPECTION  CHECK  L13T 


PROJECT 


Lake  Forest 


DATE  23,  1978 


PROJECT  FEATURE  Outlet  Wurks  -  Inlet  t  h.tnntii  &  Inlet  Structure 


AKCA  EVALUATED 


CONDITION 


a.  Approach  Chanrn:! 
Slope  Conditions 


GC  Could  not  be  observed  if  present. 
Reservoir  was  full. 


Bottom  Conditions 


Rock  Slides  or  Falls 


1,09  Boom 


Debris 


Condition  of  Concrete  Lining 


Drains  or  Weep  Holes 


b.  Intake  Structure 


Condition  of  Concrete 


Stop  Logs  and  Slots 


DT  Low  level  intake  structure  flooded  and 
&  inoperative.  'High  level  intake  in  good 
HM  condition. 


PERIODIC  INSPECTION  CHECK  LIST 

PROJECT  Lake  Forest _  DATE  ^3,  1978 

PROJECT  FEATURE _ Outlet  Works  -  Transition  anJ  ConJuit 


AREA  EVALUATED 


General  Condition  of  Concrete 
Rust  or  Staining  on  Concrete 
Spalling 

Erosion  or  Cavitation 
Cracking 

Alignment  of  Monoliths 
Alignment  of  Joints 
Humber ing  of  Monoliths 


BY 


CONDITION 


Conduits 


GC 


Outlet  conduit  is  blocked  at  outlet 
to  about  its  mid  height. 


PERIODIC  INSPECTION  CHECK  LIST 


PROJECT  Lake  Forest 


Page  1  of  2 
DATE  May  23,  1978 


PROJECT  FEATURE  Outlet  Works  -  Control  Tower,  Operating  House,  Gate  Shafts 


AREA  EVALUATED 


a.  Concrete  and  Structural 
General  Condition 
Condition  of  Joints 


BY 


DT 


DT 


CONDITION 


Low  level  intake  in  poor  condition. 
High  level  intake  in  good  condition. 
Good. 


Spalling 

Visible  Reinforcing 

Rusting  or  Staining  of  Concrete 

Any  Seepage  or  Efflorescence 

Joint  Alignment 

Unusual  Seepage  or  Leaks  in 
Gate  Chamber 

Cracks 

Rusting  or  Corrosion  of  Steel 


DT 

DT 

DT 

DT 

DT 

DT 


Yes. 

None. 

None. 

None. 

Good. 

None. 


DT  None . 
DT  None . 


b.  Mechanical  and  Electrical 


Air  Vents 
Float  Wells 
Crane  Hoist 


HM 


No  mechanical  or  electrical  equipment 
other  than  gate  valves.  Lower  level 
gate  valve  inoperable.  High  level  gate 
valve  and  crossover  valve  in  manhole  in 
good  condition. 


Elevator 

Hydraulic  System 
Service  Gates 
Emergency  Gates 
Lighting  Protection  System 
Emergency  Power  System 


PERIODIC  INSPECTION  CHECK  LIST 


Page  2  of  2 


PROJECT  Lake  forest 


DATE  May  23,  1978 


PROJECT  FEATUREOutlet  Works  -  Control  Tower,  Operating  House,  Gate  Shafts 


AREA  EVALUATED 


CONDITION 


Wiring  and  Lighting  System  in 
Gate  Chamber 


>i»: 


riiRlODlC  INSPECTION  CHECK  LIST 


PROJECT  Forest 


DATE 


PROJEC.T  FEATURE  Outlet  Vlorks  -  Outlet  Structure  and  QuLloh  CImiinoj 


AREA  EVALUATED 


General  Condition  of  Concrete 

Rust  or  Staining 

Spalling 

Erosion  or  Cavitation 

Visible  Reinforcing 

Any  Seepage  orEf florescence 

condition  at  Joints 

Drain  Holes 

Channel 

Loose  Rock  or  Trees  Overhanging 
Cliaimel 

Condition  of  Discharge  Cliannel 


CONDITION 


DT  Good. 

DT  None . 

DT  Slight. 

DT  Slight. 

DT  None . 

DT  None . 

\  I 

I  I 

DT  Good. 

I 

GC  None. 

GC  Stone  walls  and  stone  bottom.  In  good 
condition  except  for  left  wall  near 
spillway  which  has  partly  collapsed. 

GC  Several  tree  branches  have  fallen  and 
others  are  leaning  over  channel . 

GC  Contains  some  debris. 


PERIODIC  INSPECTION  CHECK  LIST 


PROJECT  Lake  Forest 


DATE  1978 


PROJECT  FEATURE  Outlet  Works  -  Service  Bridge  (Pedestrian/Vehicular) 


AREA  EVALUATED 


CONDITION 


Super  Structure 


Bearings 


DT  Steel  channel  with  steel  grating  for 
pedestrian  access. 


Anchor  Bolts 


Bridge  Seat 
Longitudinal  Members 


Under  Side  of  Deck 


Secondcury  Bracing 


Drainage  System 
Railings 
Expansion  Joints 


Paint 


DT  I  Needs  paint. 


Abutment  &  Piers 


General  Condition  of  Concrete 


DT  Steel  pipe  concrete  filled  pier  at 
center  of  bridge.  Rubble  masonry 
abutments . 


Alignment  of  Abutment 
Approach  to  Bridge 


Condition  of  Seat  &  Backwall 


PERIODIC  INSPECTION  CHECK  LIST 


PERIODIC  INSPECTION  CHECK  LIST 


PROJECT  Lake  Forest _ _ _  DATE  May  23,  1978 


PERIODIC  INSPECTION  CHECK  LIST 


PROJECT  I^ke  Forest 


DATE  May  23.  197£ 


PROJECT  FEATURE  Safety  and  Performance  Instrument 


AREA  EVALUATED 


CONDITION 


Headwater  emd  Tailwater  Gages 


Horizontal  and  Vertical  Alignment  DT  None 
Instrumentation  (Concrete  Struct¬ 
ures) 


Horizontal  and  Vertical  Movement, 
Consolidation,  and  Pore-Water 
Pressure  Instrumentation 
(E^anknent  Structures) 


Uplift  Instrumentation 


Drainage  System  Instrumentation  I  None 


Seismic  Instrumentation 


H  ■ 
< 


SPECIAL  NOTE 


SECTION  B 

AVAILABILITY  OF  DATA 


The  correspondence  listed  in  the  Summary  of  Contents  and 
the  plans  listed  in  the  Table  of  Contents,  Appendix  Section 
B,  are  included  in  the  master  copy  of  this  report,  which  is 
on  file  at  the  office  of  the  Army  Corps  of  Engineers,  New 
England  Division,  in  Waltham,  Massachusetts. 

Only  the  following  correspondence  is  included  in  this 
report. 


Date 

To 

From 

Subiect 

Page 

July 

7, 

Files 

Water  Resources 

Dam  Inventory 

B-1 

1974 

Commission 

Data 

March  20 

Files 

William  H. 

Correspondence 

B-5 

1969 

O'Brien  III 

File  Summary 

June 

7 

William 

J.W.  Cone 

Dam  Summary  and 

B-19 

1966 

O'Br ien 

Inspection  Report 

III 

with  calculations 

Feb. 

10 

II  It 

John  J. 

Inspection  Re¬ 

B-50 

1969 

Mozzochi  and 

port  &  Recom¬ 

Associates 

mendations 

Dec. 

14 

n  n 

II  n 

Additional 

B-63 

1971 

Design  Criteria 

Dec. 

1973 

City  of 

Seelye, 

"Island  Brook 

B-88 

Bridgeport  Stevenson,  Value  Drainage  Study- 
&  Knecht,  Inc.  Lake  Forest 

Spillway  to 
Poquonock  River" 
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Concerns  regarding  order  from 
State  of  Connecticut  to  make 
Lake  Forest  Assoc.  repairs 
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Q. 

Partial  plan  and  section  of  proposed 
spillway  alterations  I 


No.  ^ _  WATER  RESOURCES  COI-IMISSION  _  ^ 

SUPERVISION  OF  DAMS  y  '  3  * 

Inventoried  INVENTORY  DATA  ^ 

By - tUi -  / 

Date  *7  <1iC4- 

Name  of  Dan  or  Pond  FoR^ST“ _ * 

Code  No.  PQ  1-  “Z-  1-5  _ 

Nearest  Street  Location  _ 

Town  <S  1 6^  iPo  ft  T _ _  • 

U.S.G.S.  Quad.  _ 

Name  of  Stream  T-?  LAf>Jl>  _ 

Ovner _  _ 

Address  _ 


a 


I? 


Fond  Used  For  T  _ 

Dimensions  of  Pond:  Width  fftOO  F»ncrr  Length  »Soo  Fg£T“  Ar.’ca 

Total  Length  of  Dam  PcTT  Length  of  Spillway 

Location  of  Spillway  CA$>T  €t>i^  PAM 

Height  of  Pond  Above  Stream  Bed  FfccT 

Height  of  Embanlonent  Above  Spillway  A  FEIST 

Type  of  Spillway  Construction  Co>JC»,tTg~ 

Type  of  Dike  Construction  _ 

Downstream  Conditions  ^£Slbe^TtA*- 


Summary  of  File  Data 


Remarks  A  _ >S'T'RodrxOttt- 


I  1 


.  >. 


.  Would  Fnilui’*-*  r.mifte  Dninngp? 


Class  _ fc 


Vi*  tarbom  if  you  rc.illy  iieetl  .1  <•»/■»•  If  Ifprifrillrn,  ignort  fjin!  !irc.. 


TC 

^  SXri>hen  Xjl  JLbQ'MOD _ 

X  Ji  rector 


ac;kncy  date 

1  •  nmuntAJ._PruLecli(.'u  ..  _ _ -Murch.-2ii-  -IljJZ-.... 

a  '  :  i^nd  HcLotc’d  rces 


•/rROM  aofncy 

>  ; _ t’ii.UiUlI  H.,..J)_I.Uri<on  IJ  I _ _ EriV.iroruiLcnt  nl..  Protc’ction 

Civil  Cngiiu'er  W.itor  .jncl  Rolalcd  Ki.s'ui i-i cs 


telcphonl: 


SUUJCCT 

rile  Summary  -  Lake  Ftirust  Dam.  Rridceport 


^  7-7-64 


Dam  was  inspected  as  part  of  inventory  program.  No 
structural  defects  in  evidence. 


^3-16-66  WRC  requested  a  n  -iv 'nc  inspection  by  our  consultant, 
J.  Cpne. 


^-7-66 


Report  from  consultant  (Cone) .  States  opinion  that 
Q  (design  inflow)  should  be  at  4,000  CFS. 


7-13-66  Letter  from  IVRC  to  L.  F.  Assoc,  enumerating  recommendations 
and  request  that  they  hire  a  consulting  engineer. 


9-27-66  Letter  from  WRC  to  L.  F.  Assoc.  -  unless  we  receive' answer 
by  October  10,  will  consider  more  formal  action. 


10-10-66  Letter  from  Sedensky  X  Meyer  (L.  F.  bawyer)  ttiat  trees  had 
i?ccn  cu^  dc'.'n  -nc!  d  **'ork  t"'?  bo  €?d  in 

2  weeks . 


10-17-66  Letter  from  WRC  to  lawyer  -  what  are  plans  to  provide 
additional  spillway  capacity? 


.2-10-69 


Report  from  our  engineering  consultant,  Jolin  buchs,  stating 
that  there  is  38”  from  the  spillway  fnorinaL  pond't  to  the 
underside  of  a  steel  tootbridge  across  spillway (same  elev. 
as  top  of  dam)  and  that  the  depth  of  water  tlirough  this 
spillway  would  have  to  be  47  inches  to  nass  the  run-r^f 
rrnin  a  rainfall  anproximating-  that  rerorderi  in  the  Hianp 
STOl'iu  (ftuy,.  18,  xne  vaintabL  recorded  at  the  Bridgeport 

‘iSTPPdft  In  this  storm  did  not/Come  anywhere  near  the  maximum. 

•'  '  ■:  I,  r  j  •<  <  f  -'Z't' 

>-20-69  Memo  to  file  from  W.  O'Brien  summarizing  meeting  at  the 

Assoc. 's  Clubhouse  on  3/19/69  with  their  President,  Secretary 
and  seven  members  of  their  board  of  directors  and  our 
engineering  consultant,  John  Luchs,  at  which  time  there 
appeared  general  agreement  that  engineering  plans  should  be 
submitted  for  approval  for  repair  of  dam. 


c^um. 


4-17-69 


Letter  received  from  R.  J.  Battistelli,  a  member  of  the  Lake 
Forest  Assoc,  describing  instance  where  3  boats  were  adrift 
and  blocked  the  spillway  so  tljat  water  started  to  cut  through 
the  earth  on  top  of  the  dam.  Possible  disaster  averted  by 
member  wholnppened  to  notice  this  at  2:00  a.m. 
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4-28-69 


5-8-69 

5-2L-69 


6-9-69 


8-12-69 


11-7-69 


2-2-70 


4-20-70 

4-27-20 


5-25-70 

5-29-70 


Letter  from  Battistelli  siigjjesting  increasing  the  Length  of 
the  spillway  by  at  least  20  feet.  (Based  on  an  engineering  sirudy 
the  approved  plans  call  for  maintaining  the  existing  36  foot 
length  spillway  and  adding  an  adjacent  additional  100  feet 
of  spillway  at  on  elevation  0.7  I'eeL  below  tlic  existing.) 

Mentions  that  high  water  levels  threaten  basement  floors. 
(Proposed  changes  will  mean  lower  water  levels  at  normal  and 
at  flood  time) . 

Letter  from  Secretary  of  Assoc,  that  Blair  Assoc,  is  their 
engineer  but  work-load  prohibits  starting  for  2  to  3  months. 
Request  extension  of  3  months. 

Letter  from  W.  O'Brien  to  Assoc.  -  Per  VOTE  of  IVRC,  submission 
of  plans  extended  to  July  14,  1969,  completion  date  remains 
the  same (September  1,  1969).  Requests  that  their  engineer  will 
inform  us  as  to  when  plans  will  be  submitted. 

Copy  of  Letter  from  Assoc,  to  Blair  Assoc,  authorizing  them 
to  prepare  plans . 

Letter  from  Attorney  Jonas  J.  Meyer  III,  legal  counsel  and 
member  of  the  board.  Board  was  "shocked"  that  Blair  Assoc, 
had  not  submitted  plans.  Requests  names  of  "alleged  members". 
Disagrees  with  their  comments.  Let  me  know  if  you  don't 
receive  plans  immediately. 

Letter  from  Frank  Ragaini  of  Clarence  Blair  -  We  expect  to 
submit  plans  to  your  office  by  December  15. 

Copy  of  Letter  from  Clarence  Blair  Assoc,  to  our  Consultant 
John  Luchs  inquiring  if  their  design  criteria  are  acceptable. 

Letter  from  Attorney  Jonas  Meyer  requesting  authorization  to 
change  new  spillway  from  west  to  east  of  existing  spillway. 

Letter  from  W.  O'Brien  to  Assoc,  stating  that  the  ORDER  of 
the  WRC  did  not  mean  to  imply  that  the  additional  spillway 
had  to  be  provided  to  the  west.  How  to  provide  adequate 
capacity  is  to  be  worked  out  between  your  engineer  and  your 
Assoc.  Wlien  will  plans  be  submitted? 

Letter  from  W.  O'Brien  to  Jonas  Meyer  -  When  will  plans  be 
submitted? 

N. 

Copy  of  letter  from  Assoc,  to  Clarence  Blair  -  at  Meeting  of 
Board  of  Directors  on  May  27,  I  was  instructed  to  request 
you  to  provide  the  additional  spillway  to  the  EAST  of  the 
existing  spillway.  "This  is  your  authority  to  commence  work". 


7-28-70  Engineering  report  from  Clarence  Blair  asking  our 

concurrence  with  their  criteria  for  spillway  design. 

some  correspondence  and  conferences  in  interim 

12-14-70  Letter  from  John  Luchs  suggesting  using  higher  rainfall  of 
15.5  inches  in  6  hours  instead  of  10.3  inches  because  to 
provide  for  this,  the  spillway  would  remain  essentially  the 
same  and  would  require  raising  the  embankment  1.5  feet 
instead  of  0.9  feet. 

12-18-70  Luch’s  comments  forwarded  to  Clarence  Blair  Assoc. 

4-14-71  Plans  sent  to  us  by  Clarence  Blair  rec'd  April  15,  1971. 

4-15-71  Plans  hand  carried  to  Luchs  requesting  his  comments  by 
April  16,  1971. 

4- 26-71  WRC  votes  to  issue  Construction  Permit  when  revised  plans 

are  submitted  in  agreement  with  telephone  conversation  with 
Luchs  and  Us  and  Clarence  Blair  Assoc. 

5- 18-71  Clarence  Blair  Assoc,  submits  revised  plans. 

5-24-71  Letter  from  Lake  Assoc,  asking  many  questions. 

5- 27-71  John  Luchs  recommpnAc  pnnmvnl  of  p^''ns. 

6- 9-71  Letter  from  W.  O'Brien  to  Lake  Assoc,  answering  questions. 

6-14-71  Construction  Permit  for  repairs  to  dam  issued  to  the  Lake 

Forest  Assoc.  Inc.,  Permit  to  expire  unless  work  is  started 
within  six  months  and  completed  within  one  year. 

6- 14-71  Letter  to  Attorney  Jonas  J.  Meyer  III  from  John  Curry,  Director 

requesting  that  the  Commission  be  notified  in  writing  before 
July  1,  1971  of  the  proposed  time  schedule  of  repairs.  There 
is  no  record  in  our  file  that  this  letter  was  ever  answered. 

7- 19-71  Record  rainfall  in  Bridgeport  ,  5.7  inches  in  4  hours,  recorded 

at  Bridgeport  Municipal  Airport.  The  center  of  the  drainage 
area  for  this  dam  is  ^  way  between  2  rain  gauges  maintained 
by  Bridgeport  Hydraulic  which  recorded  totals  of  1.84"  and 
1.28"  for  July  19,  1971.  If  the  center  of  this  storm  had  been 
miles  further  inland,  the  dam  as  it  now  exists,  could  have 
been  overtopped  and  if  so,  would  have  presumeably  failed. 

7-29-71  Certified  letter  to  Assoc,  from  John  Curry,  Director  (  return 
receipt  was  returned  signed  by  Secretary  of  Lake  Assoc.) 
requesting  name  and  address  of  new  president  and  detailed 
time  schedule  for  making  repairs.  No  answer  has  been  received 
to  this  letter. 

In  this  interim  we  had  a  conference  in  the  Assistant  Attorney 
General’s  Office  and  were  told  that  we  would  have  to  wait  for 
the  expiration  of  the  Construction  Permit  before  taking  furtlier 

action. 


12-20-71  Memo  to  file  from  W.  O’Brien  regarding  field  inspection  of 
dam  on  December  IG ,  1971.  No  work  accomplished  -  therefore 
permit  has  expired. 


1-3-72 


2-24-72 


3-1-72 


WHO:d 


Interdepartment  memo  from  Commissioner  Lufkin  to  Robert 
Killian,  Attorney  General  requesting  that  he  take  immediate 
legal  steps  to  secure  repair  or  removal  of  dam  in  accordance 
with  ORDER  of  WRC  issued  February  19,  1969. 

Copy  of  letter  from  Robert  Killian,  Attorney  General  to 
Judge  Albert  L.  Coles,  representing  the  lake  assoc,  suggest¬ 
ing  that  W.  O'Brien  contact  him  to  set  up  a  meeting. 

Undersigned  spoke  to  Ju^  Coles.  Ho  said  he  felt  that  the 
state  should  not  delay  in  its  proceedings  and  that  he  would 
try  to  convince  the  assoc,  that  they  should  do  something. 
Conversation  relayed  to  Brian  O’Neill,  Assistant  Attorney 
General. 

Estimated  cost  of  repairs  per  approved  plans  is  $80,000 
to  $90,000  per  owner's  engineer.^ 

Responsibility  of  dam  owner  is  to  insure  the  safety  of  his 
dam  which  includes  the  provision  of  an  adequate  spillway. 

We  will  plan  to  inspect  other  structures  below  to  check  their 
^dequacy.  If  necessary,  the  owners  will  be  advised  accordingly. 
Ttils  is  nut  a  uu'usideration  in  this  case. 
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Mr.  Vllliam  H.  O’Brien  III 
V/ater  Resources  Commission 
State  Office  Buiiaing 
Har t f oird  1$,  Conn. 


Rq:  Dam  //!i!y  Bako  Forost-Bridneport 


Dear  Mr,  0’Bi*l«rjj 
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The  Lake  Forost  earth  dam  v;a3  J-nsnocbel  By  mo  on 
Hay  7,  1966,  also  a  conaidorable  portion  of  the  watoroiiod 
was  traversed.  The  general  situation  was  evidently  so  start¬ 
ling  that  considerable  more  time  was  used  in  this  investigation  > 
than  la  normally  required.  'J. 

Reference  is  made  to  Plates  1-0  incl,.,  work  alioeta  A-I 
incl.f  photos  1-4  incl,,  for  supporting  details  so  that  this 
letter  report  may  bo  comparatively  brief.  '[ 

Watershed  la  l.ij45  sq*  roi.,  Is  approx  2  ml  k  0,7  ml. 

Land  use  is  generally  rather  small  suburban  lots,  is  develop¬ 
ing  rapidly  and  will  be  intensely  developed  by  2000  A,D, 

Terrain  is  gentle  to  hilly  rolling,  mostly  residential. 
Drainage,  Area  is  served  by  many  small  streams,  in 
addition  to  storm  water  sewers  in  the  more  densely  built  up 
sections,  with  paved  streets  and  other  impervious  surfaces. 

For  these  reasons  tho  runoff  and  concentration  factors  nay 
be  characterized  as  nediiim  high  at  present  and  high  by  2000  AD, 
although  terrain  Is  not  rugged. 

» 

Land  Use,  Land  ,1s  developed  in  small  lots  below  tho  dam 
and  ai'*ouud  the  lake,  in  appearance  a  port  of  the  City  of  Bridgeport. 
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Should  tho  dam  breach  x/lthout  wnrnlnp,  property  damaf'o  would 
bo  very  high  and  undoubtedly  many  lives  vjould  bo  lost© 

Dan  is  of  earth  with  mortar  faced  di'y  roasoni'y  r.orp-Tjaij 
approxlinately  on  center  lino,  and  possibly  there  nay  bo  another 
coro-wall,  both  as  shovjn  on  1899  drawing  ’..’hich  you  havo  In 
your  files.  Sketch  sections  of  daw  and  oplllway  wore  taken  on 
May  7th  and  aho;:n  on  PL-3« 

Trees  and  Sh^^ba  are  growing  all  over  tlw  dan  embank- 


K''' 
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ment,  as  shown  by  photos.  In  addition,  a  path  Is  on  dan  crert 
and  several  paths  up  downstream  face  aro  worn  to  bare  earth© 
Spillway*  As  shown  on  PL-3»  inaxlnu’w  dlnonsions  of 
spill-notch  are  35*5’  by  3*25*,  and  1.75'  of  height  la 
'  obstructed  by  a  wire  screen  supported  by  pipe  poat5j  and  top 
rail,  this  shows  in  Photo  j!/l,  Splllcrost  to  damcrest  of  only 
3.25*  does  not  allow  much  freeboard  for  wave  height  and  runup. 
On  May  7th  there  was  some  adcumulatlon  of  leaves  and  debris 
lodged  against  tho  screen.  If  spillway  v^ero  clear  it  would 
bo  Inadequate  to  pass  peak  flood  for  a  slow  runoff  shod  (PL-8) 
and  this  shed  definitely  Is  not  slow* 

Maintenance.  It  is  evident  that  there  has  been  a 
reprehensible  lack  of  knowledgeable  maintenance  for  many  years. 
Precipitation.  I  was  unable  to  le'arn  to  what  height 
above  splllcrest  water  reached  during  October  1955  storm.  Ey 
referring  to  PL-2,  precipitation  In  tho  Hrldgeport  area  was  not 
extraordinary  and  did  not  approach  that  in  the  St am ford- Norwalk 


New  VeaK  Licenk  4TSB 

r.ONNECTieuT  NEOiaTaATtON  4 


•  % 


.V 


as 


‘V 


r,  V*  Vi 


is 


Joseph  W.  Cone 

CIVIC  CNGINCCR 

124  Havcmevcr  Place 
Greenwich.  Connecticut 


TCLf^MOMC*. 
TOwf4«cNn  9-2~ 


Mr*  Willlaai  H,  0»Brlon  III 
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areas* 

Also  It  should  bo  noted  that  after  2*7"  in  4  hrs.  in 
AM  of  Oct.  15 th,  only  1.24"  fell  in  17  hr-s.  In  AK-ril  Oct.  l5th* 
This  lag  In' precipitation  allowed  spillvray  to  pass  storage 
build-up  in  reservoir  in  time  to  talco  runoff  midnight  I5th-l6th, 

In  short,  the  Oct,  1955  was  no  serious  tost  particularly 
if  one  compares  with  "Probable  Maximum  Possible"  (PL-5),  It 
was  most  fortunate  that  in  this  area  the  storm  did  not  reach 
15"  and  that  characteristics  were  more  compact  v;lthout  long 
periods  of  lev/  rainfall.  Had  this  occurred,  the  do.m  would 
have  failed. 

Design  ft.  Since  there  would  be  a  high  potential  of 
property  damage  and  loss  of  life  should  this  dam  fail,  many 
methods  for  estimating  runoff  were  calculated  as  shown  on 
work  sheets.  Results  are  srunmarized  as  follows: 
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PL-4 

Design  of  recent  earth  dams 
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Public  Roads  formula 
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Rational  Method 
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# 

(2) 

1  P 

(3) 

•  'j 

(4) 

*  It  Is  opir.ion  that  Q  should  he  at  l*^r  st  ijOOO  cfs 
when  one  conolch  ra  a  built  up  cit-i’  .iuat  bolov.-  o.n  earth  da).-, 
which  of'  coui'se  f.lioulcl  never  be  ovot  oc’ i-f  cio 

New  Spillway*  Required  capacity  nay  be  provided  by; 

(1)  Raisins 

(2)  Wider  Spillway 

(3)  Lower  Spillway 

(4)  Various  Combinations 

(1)  I  ejcamlncd  the  south  shore  of  the  lake  at  several  placoo 
but  did  not  take  levels,  I  do  not  believe  It  practical 
to  raise  the  dam  because  It  would  (a)  put  extra  pressure 
on  the  earth  dam  and  (b)  there  are  probably  low  spots 
along  the  shore. 


Seepage#  No  seepage  was  noticed  at  the  areas  either  side 
of  the  splllwoy#  However  there  Is  a  small  flow  at  ths  end  of 
Victory  Street  that  is  piped  from  the  direction  of  the  lake. 
This  flow  should  be  watched* 

Recommendation,  In  my  opinion  owners  of  dam  and  spillway 
should  be  notified  to: 
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TOwnscnd  9‘21 


Juno  7»  ‘66 


(1)  Remove  trees  and  sbi’ubs  from  earth  emhankir.ont. 

(2)  Obtain  good  protective  stand  of  grass  on  ombanl:- 
ment. 

« 

(3)  Remove  screen  on  spillway* 

(4)  Retain  professional  engineer,  oorticularly 
competent  in  the  determination  of  flood  flows 
and  design  of  earth  dams  end  spillv;ays. 

(5)  Submit  plans  for  approval. 

I  would  comment  again,  it  is  most  fortunate  that  Bridgeport 
to  date  has  been  spared  a  serious  catastrophe.  Don't  tempt 
the  forces  of  nature  too  often* 

Youro  very  truly. 
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William  H.  O'Brien,  III 
Civil  Engineer 

Water  Resources  Commission 
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Re  j.  Lake  Forest  Dam 

Bridgeport,  Connecticut 
Our  File  No.  57-73-86 


Dear  Mr.  O'Brien: 


As  requested  in  your  letter  of  December  26,  1968,  I  inspected  the  referenced 
dam  on  January  11,  1969.  The  lake  is  southeasterly  of  the  Ox  Hill  section  on  the 
northerly  edge  of  Bridgeport  in  a  single  family  residential  section.  The  lake 
frontage  is  developed  with  lake  front  lots  excepting  a  portion  along  the  dam. 
Considerable  foot  traffic  is  evident  on  top  of  the  dam  and  in  certain  locations  on 
the  downstream  slope  (  paths  ). 

The  existing  conditions  at  the  site  are  not  in  agreement  with  the  1960  U.S.G.S. 
map,  indicating  some  recent  changes.  There  is  an  angle  point  in  the  dam  and  the 
U.S.G.S,  map  shows  the  outlet  to  be  easterly  of  thi.s  angle  point.  The  present  dis¬ 
charge  from  the  lake  is  through  a  spillway  and  cobble  channel  west  of  the  angle 
point. 

There  is  an  inlet  structure  fhousel  in  the  lake;  a  control  house  (?)  dnwnstrpAm _ 

of  the  dam  and  a  30”  concrete  discharge  pipe  outletting  in  the  brook.  These  are  in 
the  general  location  of  the  outlet  as  shown  on  the  U.S.G.S.  map.  There  was  no  dis¬ 
charge  in  the  30"  pipe.  This  leads  me  to  believe  these  appurtenances  were  part 
of  the  principal  spillway  and  the  outlet  presently  being  used  was  the  emergency 
spillway.  I  was  not  able  to  enter  either  of  these  two  (2)  houses  for  additional  in¬ 
specting  . 


.'l-'S’.'- 


The  concrete  spillway  is  36'  (feet)  in  width  and  a  clear  height  to  the  bottom  of 
the  steelof  a  foot  bridge  over  the^illway  of  38".  The  bottom  of  the  steeJ  is 
approximately  the  same  elevation  as  the  top  of  the  dam..  The  upstream  slope  of  the 
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Lake  Forest  Dam 


•■/  viam  is  cobbled  (set  stone). 


ii 


The  spillway  adequacy  was  checked  as  follows; 


FREQUENCY 

DURATION 

RAINFALL 

WATER  LEVEL  ABOVE 

1/  it-.i,  1  •: 

(YEARS) 

(HOURS) 

(INCHES) 

SPILLWAY  CREST  (FEET) 

!.  I  ?■• 

1 

[C.ri'i 

I. 

10 

6 

3.  5 

1.  9 

YfO'  •' 

25 

6 

4.0 

2.3 

3. 

50 

6 

4.3 

2.6 

./tr 

4. 

100 

6 

5.1xl.3-6.9 

3.9-  say  3'  11" 

^'9C 

,  ^ 


(Roughly  equivalent  to  Diane) 


,  w* 


With  approximately  3'  2"  from  spillway  crest  to  top  of  dam,  it  is  evident  the  dam 
could  be  over-topped.  It  is  impractical  to  increase  the  height  of  the  dam  due  to  the 
-development  of  the  lake;  therefore  additional  spillway  should  be  provided.  The  area 
b  Westerly  of  the  present  spillway  can  be  utilized  for  this  purpose. 


V  Listed  below  are  my  recommendations  resulting  from  the  field  inspection  and 

calculations: 


Bii 


1.  Provide  additional  spillway  capacity  west  of  the  existing  spillway  on  original 
ground. 


2.  Remove  brush  and  small  trees  on  embankment. 


Mu 


3.  Regrade  embankment  to  provide  a  minimum  top  width  of  ten  (10)  feet  and  a 
3:1  downstream  slope.  Slope  to  be  loamed  and  seeded. 


c  * 


4.  Remove  debris  from  cobblestone  channel  and  repair  sidewalls  that  have 
collapsed  (short  sections) . 


Very  truly  yours , 

JOHN  J.  MOZZOCHI  &  ASSOCIATES 


By. 
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V  TVecI 


John  Luchs,  Jr.  Associat 

y . 
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JOHN  LUCHS.  Jm. 
■TUART  J.  BECKCRMAN 


William  H.  O'Brien,  III 
Civil  Engineers 
Water  Resources  Commission 
State  Office  Building 
Hartford,  Connecticut  06115 


GLASTONBURY.  CONN.  06C33 
*t7  NdlRON  AVLNUf 
Phone  633.»40I 

PROVIDCNCC.  n.  I.  02803 
1*0  wcrookrcT  etkcct 
Phone  421-0420 


Reply  70:0]  astonbury 


Re:  Lake  Forest  Dam 
Bridgeport 
Our  File  f^‘57-73-86 


'•  Dear  Mr.  O'Brien: 

We  are  in  receipt  of  a  copy  of  Charles  Augur's  letter  dated 
November  4,  1970  and  a  print  of  some  sections  dated  July,  1970.  These 
'■  were  forwarded  to  us  by  Mr.  Pelletier  when  you  were  in  the  hospital. 

^  Mr.  Augur  has  brought  up  a  point  needing  clarification.  The  SCS  map 
for  Class  "C"  structures  shoivs  10.3"/6  hr.  precipitation.  My  letter  of 
October  12,  1970  states  Class  "C"  should  be  15.5"./6  hr.  precipitation. 

!v  'he  15.5"  comes  from  a  standard  we  have  been  following  for  SCS  flood 
'■Retention  (10.3"  x  1.5  =  15.5"  dams.  The  1.5  multiplier  is  unknown  to 
^  Mr.  Augur  and  1  can  well  understand  his  questioning  when  he  has  no  other 
01  information  supplied  to  him.  This  multiplier  docs  provide  for  a  high 
degree  of  safety. 

Reviewing  the  CGS  quad  sheet  does  show  that  Island  Brook  (from  Lake 
Forest)  does  pass  through  a  residential  section  of  Bridgeport  with  three 
P  (3)  other  stixictures  (dams)  along  its  route  before  discharging  into  the 
Poquonock  River.  This  type  of  basin,  in  my  opinion,  dictates  that 
extreme  care  be  used  in  developing  criteria  for  Lake  Forest. 

’X  With  the  additional  information  of  a  concrete  core  wall  being  located, 
it  is  reasonable  to  compromise  some  of  my  original  recommendations  listed 
in  my  letter  dated  February  10,  1969.  From  our  flood  routing  analysis 
(135. 'of  spillway),  the  following  has  been  developed: 


STORM 


10.3"/6  hr 
15. 5 "/6  hr 


■V'  Required 

MAX.  W.S,  TOP  OF  DAM 

98.6'j+  C;/^5.  100.^ '  + 

« 

99. '5+  2.5"0O  101.5'  + 


Required 

RAISING 

0.6'  + 

1.5'  + 


Adding  an  additional  1.5'^  to  the  top  only  of  the  remaining  embankment 
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December  14,  1970 


Willij^m  H.  O'Brien,  III 

i  r 


■'  (that  portion  across  the  valley)  does  not  appear  as  an  excessive 

requirement  considering  the  downstream  basin.  This  wiJl  produce  a  top 
m  width  of  8'^  if  the  present  slopes  are  maintained.  Where  the  embanlcment 
•  •  meets  original  ground  at  either  end,  the  filling  can  be  terminated. 


S'  In  summary,  it  is  recommended  that  the  following  criteria  be  used 
■’  for  this  dam. 


I- 

If 


1.  Use  a  15.5''  rainfall/6  hr  precipitation. 

2.  Add  100'  of  spillway  to  the  East  of  existing  spillway. 

3.  Top  width  of  embankment  to  be  8 ^ 

4.  Slopes  to  remain  "as  existing". 

5.  Remove  brush  and  small  trees  from  embankment. 

6.  Raise  remaining  embankment  of  dam  (filled  portion)  1.5'^. 

7.  Loaun  and  seed  top  of  embankment. 

If  you  have  any  questions,  please  call. 


JL j  r : ed 
file 


Very  truly  yours, 
MOZZOCHI  ASSOCIATES 
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ISLAND  BROOK  DRAINAGE  STUDY 


PURPOSE 

The  purpose  of  this  report  is  to: 

1)  Analyze  the  existing  drainage  structures  and  stream  channels  along 
Island  Brook  from  Lake  Forest  to  the  Poquonock  River. 

2)  Analyze  the  existing  spillways  at  Lake  Forest  and  Charcoal  Pond 

3)  Make  recommendations  for  improvement  or  replacement  of  existing 
culverts  of  channels  so  that  the  design  flood  may  be  conveyed  without 
property  damage  or  inconvenience  to  the  residents  of  the  area. 

4)  Study  alternate  proposals  so  that  the  most  economical  and  feasible 
solution  is  recommended. 

5)  Set  stream  encroachment  lines  so  that  existing  adequate  waterway  areas 
and  proposed  channel  Improvements  may  be  protected  from  construction  that 
would  cause  constrictions  and  possible  flooding. 

6)  Submit  a  proposed  flood  plain  zoning  regulation  to  establish  stream 
encroachment  lines 

7)  Present  construction  cost  estimates  for  the  recommended  improvements 
and  alternates  considered 

8)  Present  an  order  of  construction  priorities  for  the  proposed  improvements 

9)  Present  our  findings  on  the  availability  of  Federal  or  State  Funding 
for  the  proposed  improvements 

METHOD 

40  Scale  mapping  was  obtained  by  ground  control  survey  and  aerial  photography 


flown  April  21,  1973.  The  aerial  data  was  supplemented  by  field  survey  measurements 
and  sewer  and  street  maps  supplied  by  the  City  Engineer's  office.  Land  use  was 
wcermined  by  site  inspection, zoning  maps  and  projections  of  current  trends.  Rainfall 


'.I  ■  j  <■. 


data  was  ootamea  irum  recoras  or  trie  u.u.  neciLriet  ouieau  at  oriu^c.t/ur  (,  Mn^ur  u,  i\aitiioi 
Intensity  Curves  from  the  State  of  Connecticut,  Department  of  Transportation,  Bureau  .  •:< 
Sr^  Highways  Drainage  Manual  and  the  U.S.  Soil  Conservation  Publication  -  Hydrology 
Part  I  -  Watershed  Planning. 


GENERAL  BACKGROUND 

Under  this  section  of  the  Report,  the  factors  contributing  to  development 
of  assigned  values  in  various  flood  flow  formulas  used  will  be  discussed. 

These  factors  are: 

1)  The  degree  of  imperviousness  of  the  watershed  area  as  determined  by 
the  current  land  use,  zoning  laws,  projected  land  use  and  soil 
characteristics. 

2)  Slope  and  shape  of  the  watershed 

3)  The  area  of  the  watershed 

4)  Retention  features  within  the  watershed 

Island  Brook  originates  in  the  Long  Hill  area  of  the  Town  of  Trumbull,  as 
the  outlet  of  Ehrshain  Pond,  It  flows  in  a  southeasterly  direction  into  Lake  Forest, 
which  was  a  Bridgeport  Hydraulic  Reservoir  and  is  now  owned  by  the  Lake  Forest 
Association.  From  Lake  Forest,  it  again  flows  southeasterly  through  Charcoal  Pond 
to  the  Poguonock  River,  which  it  enters  approximately  500'  south  of  the  Island 
Brook  Avenue  Bridge  over  the  Poquonock  River. 

The  watershed  area  above  LakeForest  is  approximately  940  acres  and  the  total 
watershed  area  is  approximately  1,900  acres.  The  surface  area  of  Lake  Forest 
is  approximately  76  acres.  Since  the  area  of  Lake  Forest  is  about  8"  of  the  water- 
shed  area  which  contributes  to  the  Lake,  significant  reduction  of  flood  runoff  is 
obtained  by  retention  under  all  storm  conditions. 
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'ND  USE  AND  ZONING 


The  land  use  currently  in  the  watershed  area  above  Lake  Forest  is  mostly 
medium  density  residential.  Some  small  commercial  development  is  also  located 
within  the  area  and  there  are  some  small  parcels  of  undeveloped  land. 

Zoning  maps  indicate  that  the  watershed  area  is  zoned  entirely  A  -  Residential 
single  family  housing  on  a  minimum  1/2  acre  lot,  within  the  Town  of  Trumbull 

The  zoning  within  the  City  of  Bridgeport  in  the  watershed  area  above  Lake 
Forest  is  also  Residential  A  Zoned  with  some  municipal  park  land.  Residence  A  Zone 
in  the  City  allows  single  family  housing  on  7,500  sq.  ft.  lots. 

Between  Lake  Forest  and  North  Avenue,  the  current  land  use  within  the  watershed 
area  is  mostly  medium  density  housing,  some  cemetery  lands,  some  small  undeveloped 
parcels  and  some  high  density  residential  apartments.  The  current  land  use  conforms 
to  the  zoning  for  this  area. 

^  Land  use  in  the  v/atershed  area  below  North  Avenue  is  mostly  light  industrial 
and  commercial  with  some  high  density  housing.  Zoning  in  this  area  is  almost  entirely 
light  industrial  with  some  commercial  and  a  parcel  of  heavy. Industrial . 

PROJECTED  LAND  USE 

It  is  the  object  of  the  Report  to  recommend  drainage  facilities  that  will  be 
adequate  to  accommodate  flood  runoff  from  the  watershed  as  it  is  developed  at  the 
year  2000.  The  area  above  Lake  Forest  still  contains  some  undeveloped  land  and  some 
inland  wet  lands.  This  area  is  zoned  as  A  residential  in  both  Bridgeport  and  Trumbull 
as  previously  noted.  It  is  doubtful  that  this  zoning  will  continue,  due  to  the 
pressures  of  housing  needs  and  rising  land  values.  The  more  likely  development  will 
be  condominiums  and  garden  apartments.  The  desire  to  protect  the  environment  will 
have  a  minimal  influence  on  development  in  this  portion  of  the  watershed  area. 


It  is  projected  that  higher  density  housing  v/ill  probably  occur  in  this 
ea.  Inland  wet  lands,  which  were  a  signii icar  factor  lipitirg  runoff  for  this 
area  20  years  ago  have  been,  in  the  most  part,  filled  and  developed.  Ehrsham  Pond 
has  been  greatly  reduced  in  area  by  filling  for  park  and  home  site  development. 
Legislation  for  the  protection  of  wet  lands  has  come  too  late  for  this  watershed 
and  the  remaining  small  wet  lands,  if  retained,  have  little  value  for  retention, 

It  is  .therefore,  projected  that  runoff  from  this  area  will  be  increased. 

Some  areas  of  undeveloped  land  remain  between  Lake  Forest  and  North  Avenue. 
It  is  anticipated  that  future  development  of  these  lands  will  be  residential 
apartments.  It  is  also  anticipated  that  some  existing  housing  in  this  area  will 
be  replaced  by  residential  apartments.  Streets  which  are  now  mapped,  but  not 
constructed,  will  be  completed  with  curbs  and  storm  drains.  These  factors  indicate 
that  future  runoff  will  be  substantially  increased  in  this  area. 

Below  North  Avenue,  the  current  land  use  Is  such  that  the  degree  of 
^perviousness  is  very  high.  The  street  system  and  drainage  is  complete  and  there 
Is  little  undeveloped  land.  These  factors  indicate  that  any  future  development  will 
not  Increase  the  current  runoff. 

SOIL  CHARACTERISTICS 

The  soils  of  this  drainage  basin,  as  classified  by  the  Soil  Conservation 
Service,  are  predominantly  well  and  moderately  well  drained,  permeable  soils  of  the 
Chari ton-Gloucester-Sutton  Association.  These  are  upland  soils  moderately  permeable 
to  depths  of  three  to  four  feet.  They  have  developed  on  very  friable  to  firm 


The  soil  is  rated  as  being  in  the  hydraulic  Group  B  by  the  Soil  Conservation 
Service.  The  grouping  of  soils  by  the  Soil  Conservation  Service,  however,  assun^es 
that  the  land  will  be  used  for  agricultural  purposes.  The  suburban  type  development 
of  this  area  would  indicate  a  greater  imperviousness  resulting  in  a  hydraulic 
classification  of  the  drainage  basin  into  Group  C. 

The  preliminary  soil  classification  also  indicates  the  presence  of  peat  bogs 
and  muck  areas  along  the  alignment  of  the  Brook,  along  with  some  areas  of  rock 
outcrop.  These  are  not  extensive  enough,  however,  to  indicate  any  unusual  construction 
problems. 

SCOPE  AMD  SHAPE  OF  THE  WATERSHED 

The  shape  of  the  watershed  is  generally  long  along  the  north  to  south 
direction  of  flow  and  narrow  from  east  to  west.  The  slopes  north  of  Woodrow  Avenue 
are  steep,  between  Woodrow  Avenue  and  Summit  Street  moderate,  and  below  Summit 
.^.'eet  they  are  gentle  to  flat.  The  shape  and  the  slopes  of  the  watershed  indicate 
rapid  runoff  should  be  anticipated,  particularly  north  of  Woodrow  Avenue  and 
becoming  slower  downstream. 

DESIGN  CRITERIA 

The  analysis  of  the  outflow  from  Lake  Forest  has  been  based  on  the  method 
of  flood  routing  described  in  Hydrology  Part  I  -  Watershed  Planning,  by  the  U.S.  Soil 
Conservation  Service.  The  routing  process  is  further  based  on  the  Unit  Hydrograph 
Theory. 

Soil  conditions  in  the  watershed  indicated  the  selection  of  soil  Hydraulic 


Group  C.  Antecedent  Condition  II  was  selected,  which  is  the  average  case  for 
annual  floods.  Based  on  current  and  projected  land  uses.  Curve  No.  72  was  used. 


Below  Lake  Forest,  runoffs  were  determined  by  the  Rational  Method.  The 


rmula  is  as  follows: 

Q  =  A  C  i 

Where  Q  =  the  Peak  Rate  of  storm  water  runoff  in  cubic  feet  per  second  (cfs) 

A  =  Drainage  area  in  acres 

C  =  A  constant  relating  rainfall  to  runoff 

i  =  Rainfall  intensity  in  inches  per  hour 

The  rainfall  inte..sity  varies  with  the  return  frequency  of  the  design  storm 
and  the  storm  duration. 

DESIGN  STORM 

Selection  of  the  return  frequency  of  the  design  storm  is  based  on  a  judgment 
of  cost  of  the  improvements  versus  the  possible  inconvenience  to  residents,  property 
damage,  or  loss  of  life.  Many  Cities  and  Towns  follow  the  procedure  of  using  a 
5  year  return  frequency  in  rural  areas,  10  years. in  surburban  areas  and  25  years 
••n  urban  areas. 

^  The  State  Highway  Department  designs  all  crossings  of  flowing  water  courses 
for  a  minimum  50  year  return  frequency  storm.  It  is  our  recommendation,  due  to 
the  possibility  of  severe  inconvenience  to  local  residents  and  the  possibility  of 
property  damage  that  all  culverts  and  channels  along  Island  Brook  be  designed  to 
adequately  convey  the  runoff  anticipated  from  a  design  storm  of  a  return  frequency 
of  25  years. 

STORM  DURATION 

Rainfall  intensity  curves  used  with  the  Rational  Formula  indicate  that  long 
duration  storms  have  less  average  intensity  of  rainfall  than  short  duration  storms. 

Our  calculations  show  that  long  duration  lower  intensity  storms  have  the 
most  critical  Impact  on  the  spillway  at  Lake  Forest  and  the  culverts  and  channels 
immediately  downstream  and  short  duration  high  intensity  storms  have  the  most 
vertical  impact  on  the  remaining  culverts  and  channels.  All  culverts  and  charnels 


have  been  analyzed  for  both  short  and  long  duration  storms.  The  critical  storm 
rations  have  been  found  to  range  from  20  minutes  at  the  Douglas  Street  culvert 
to  6  hours  at  Lake  Forest  spillway. 

FLOOD  OF  RECORD 

The  greatest  24  hour  rainfall  recorded  In  the  history  of  the  U.S.  Weather 
Bureau  Station  at  Bridgeport  Airport  was  June  22,  1972  during  Hurricane  Agoes,  which 
was  recorded  as  6.89".  During  this  storm,  the  maximum  6  hour  rainfall  was  5.9" 
which  Is  approximately  equal  to  a  100  year  return  frequency  storm.  Cllmatogical 
data,  publlshedby  the  National  Climatic  Center  shows  24  hour  rainfalls 
during  Hurrican  Agnes  Included  11.88"  at  Dulles  Airport  In  Virginia,  13.6"  in 
the  Blue  Ridge  Mountains  of  Central  Virginia,  11.55"  in  Westminister,  Maryland  and 
13"  In  Steuben  County,  Pennsylvania. 

HYDRAULIC  ANALYSIS 
LAKE  FOREST 

^  Due  to  the  retention  effect  of  Lake  Forest,  runoffs  to  the  downstream 
structures  are  reduced  by  50^  to  75%.  Plate  No.  1  shows  the  reduction  of  flows 
during  the  period  of  record,  June  22,  1972.  Without  retention,  the  outflow  would 
be  equal  to  the  Inflow.  Plate  1  shows  a  maximum  Inflowof  1,240  cfs  and  maximum 
outflow  of  440  cfs  or  a  reduction  of  65%. 

The  spillway  at  Lake  Forest  has  been  analyzed  by  other  Engineers  at  the 
direction  of  the  Water  Resources  Commission  In  ^he  past. 

During  the  preparation  of  the  Report,  previous  engineering  studies  have 
been  reviewed  and  an  Independent  analysis  of  the  spillway  has  been  made.  The 
design  storm  selected  In  previous  studies  Is  15.5"  of  rain  In  a  6  hour  period.  In 
accordance  with  Soil  Conservation  Service  Criteria,  the  dam  classification  Is 
Class  C.  The  classification  Is  based  on  degree  of  potential  hazard. 


Class  C  dams  are  those  dans  which,  if  failure  should  occur,  would  cause 
^large  amounts  of  property  damage  and  have  a  potential  of  causing  loss  of  life.  The 
Soil  Conservation  Service  Criteria  for  a  Class  C  dam  is  10.3"  in  6  hours  for  an 
emergency  spillway  and  25"  in  6  hours  for  principal  spillways.  In  accordance  with 
the  Soil  Conservation  Service  Criteria,  a  minimum  6  hour  precipitation  of  25"  should 
be  used  as  the  basis  for  developing  the  spillway  design.  A  6  hour  precipitation  of 
25".  is  the  probable  maximum  precipitation  for  coastal  Connecticut  and  is  a  very 
conservative  basis  for  design.  The  Water  Resources  Commission  of  the  State 
Environmental  Protection  Agency  has  indicated  that  a  6  hour  precipitation  of  15.5" 
is  acceptable  for  design.  It  is  our  opinion  that  this  is  a  reasonable  compromise. 

Our  analysis  indicates  that  the  storm  of  June  22,  1972,  5.9"  rainfall  in 
6  hours,  raised  the  level  of  the  lake  to  Elev.  176.82  or  approximately  11"  below 
the  top  of  dam.  It  also  indicates  that  in  order  to  accommodate  a  15.5"  rainfall 
6  hours  with  18"  of  free-board,  the  spillway  should  be  lengthened  approximately 
100'  and  the  top  of  dam  raised  approximately  18". 

The  downstream  structures  have  been  analysed  for  a  25  year  return 
frequency  storm.  Plate  II  indicates  the  increased  outflow  from  Lake  Forest  for 
various  spillway  lengths,  including  the  35'  widch  existing  spillway  and  135'  width 
sp111v<ay  which  has  been  proposed. 

The  proposed  channel  and  culvert  improvements  described  below  are  shown 
on  plans  sheets  Nos.  1  to  11,  which  are  on  file  at  the  Office  of  the  City  Engineer. 
These  plans  sliow  existing  topography  and  contours  obtained  by  survey  with  the 
proposed  improvements  superimposed  on  this  mapping.  In  addition,  the  bwurdaries  of 
the  area  which  will  be  innundated  by  the  design  flood  are  shown  by  a  heavy  dashed 
Ifne.  These  boundaries  are  based  on  completion  of  the  culvert  and  channel  improve- 
?nts  recommended  in  this  report.  Proposed  stream  encroachment  lines  which  conform 
to  these  flood  limits  are  also  shown.  These  encroachment  lines  m.ay  be  legally 
established  by  ordinance. 


The  mathmatical  description  of  these  stream  encroachment  lines  is  listed  on 
ables  on  each  sheet. 

CHANNEL  BETWEEN  LAKE  FOREST  SPILLWAY  AND  GRIFFIN  AVENUE 

The  channel  between  Lake  Forest  spillway  and  Griffin  Avenue  has  a  slope 
of  0.014  ft. /ft.,  and  the  width  varies  from  20'  to  25'.  It  is  lined  with  stone 
masonry  walls  approximately  2'  high.  The  channel  is  adequate  for  the  design  storm 
with  the  proposed  135'  spillway  at  Lake  Forest  and  will  flow  approximately  1.3' 
deep.  Channel  improvement  is  not  required,  but  some  energy  dissipating  structure  should 
be  Included  in  the  design  of  the  Lake  Forest  spillway  to  limit  erosion  of  the  channel. 
CULVERT  AT  GRIFFIN  AVENUE 

The  existing  culvert  at  Griffin  Avenue  has  a  10  foot  width  and  has  a 
height  of  4  feet.  It  has  stone  masonry  walls  and  concrete  deck  slab.  The  apparent 
condition  of  the  culvert  is  good.  The  control  elevation  for  flooding  is  the  basement 
floor  elevation  of  House  #53  Griffin  Avenue,  Elevation  151.3.  The  elevation  of  the 
Spenterline  of  Griffin  Avenue  at  the  low  point  over  the  culvert  is  154.7.  Maximum 
flow  at  this  culvert  occurs  during  a  6  hour  storm.  With  the  existing  spillway,  the 
maximum  runoff  during  the  25  year  return  frequency  design  storm  is  163  cubic  feet 
per  second,  causing  a  backwater  elevation  of  151.2. 

If  the  Lake  Forest  spillway  is  lengthened  to  135',  the  runoff  would  be 
increased  to  340  cfs,  and  the  backwater  elevation  increased  to  152.5  with  an 
improved  headwall.  In  order  to  protect  House  #53  against  damage,  the  channel  wall 
adjacent  to  the  house  could  be  replaced  with  a  higher  wall,  top  elevation  153.0, 
extending  upstream  until  the  natural  bank  reaches  elevation  153.0.  The  home  owner 
has  a  catch  basin  in  his  driveway.  A  flap  gate  should  be  installed  on  the  catch 
basin  outlet  pipe  to  prevent  the  flow  from  backing  up  the  outlet  and  into  the 
basement. 


In  order  to  construct  the  wall  adjacent  to  the  channel,  a  row  of  trees 
ould  have  to  be  removed.  It  would  appear  that  removal  of  many  attractive  trees 
would  be  more  detrimental  to  the  property  owner  than  the  extremely  rare  basement 
flooding  that  may  occur.  The  10  year  return  frequency  storm  with  a  135*  spillway 
at  Lake  Forest  would  not  cause  flooding  of  the  basement,  provided  the  flap  gate  is 
Installed. 

CHARCOAL  POND 

The  area  of  Charcoal  Pond  is  approximately  3  acres.  Since  surface  area  is 
less  than  1/2%  of  the  watershed  area  contributing  to  the  Pond,  the  retention  effect 
Is  negligible.  Our  calculations  indicate  that  the  inflow  is  equal  to  the  outflow 
under  all  storms  studied.  The  calculations  also  indicate  that  if  the  spillway  at 
Lake  Forest  is  lengthened  to  135',  the  spillway  at  Charcoal  Pond  must  also  be 
Increased.  In  order  to  convey  a  precipitation  of  15.5"  in  6  hours,  without  over¬ 
topping  the  earth  berm  and  allowing  12"  of  free-board,  the  spillway  should  be 
^lengthened  80'  and  the  berm  raised  approximately  15". 

CHANNEL  BETWEEN  CHARCOAL  POND  AND  PLATT  STREET 

The  slope  of  the  channel  varies  from  .06  ft. /ft.  to. 02  ft. /ft.  and  varies 
In  width  from  8'  to  14'.  The  channel  is  lined  with  stone  masonry  walls  upstream 
from  the  Platt  Street  culvert  for  100'  and  the  remaining  channel  has  natural  banks. 
The  channel  is  adequate  for  the  design  storm  with  a  135'  spillway  at  Lake  Forest  and 
no  channel  work  is  required  in  this  area. 

CULVERT  AT  PLATT  STREET 

The  existing  culvert  at  Platt  Street*is  a  concrete  box  culvert  with  an 
opening  8  feet  wide  x  4-1/2  feet  high.  The  low  point  on  Platt  Street  near  the 
culvert  is  at  elevation  131.3.  Adjacent  to  the  stream  at  the  upstream  end  of  the 
culvert,  the  garage  at  House  #738  Platt  Street  has  a  floor  elevation  of  129.7'. 


The  ir.axinum  backwater  elevation  during  the  design  storm  with  the  Lake 
^  orest  spillway  improved  is  130.4'.  In  order  to  prevent  flooding  of  the  garage, 
the  wall  lining  the  brook  at  this  site  should  be  raised  to  elevation  131.5  and 
lengthened. 

CHANNEL  BETWEEN  PLATT  STREET  AND  VALLEY  AVENUE 

The  existing  channel  is  steep,  slope  varying  between  0.05  ft. /ft.  and 
0.03  ft. /ft.  with  high  banks  and  the  width  varies  between  8'  and  20'.  The  channel 
Is  adequate  and  the  only  improvement  required  is  to  accommodate  the  new  culvert 
required  at  Valley  Avenue. 

VALLEY  AVENUE  CULVERT 

The  existing  culvert  at  Valley  Avenue  has  a  concrete  deck  *  stone 
masonry  walls.  The  culvert  opening  is  10  feet  wide  x  3  feet  high.  n’  ,ontrol 
elevation  on  Valley  Avenue  is  104.3*  and  all  adjacent  structures  are  at  a  higher 
'’evation.  During  the  design  storm  with  a  135*  spillway  at  Lake  Forest,  the  culvert 
Is  inadequate  and  the  flood  would  overtop  Valley  Avenue.  It  is  recommended  that  the 
culvert  be  replaced  with  a  structure  having  a  width  of  10'  and  a  height  of  4'  at  a 
lower  elevation  than  the  existing  culvert.  Approximately  50*  of  channel  improvement 
is  required  upstream  and  250'  downstream. 

CHANNEL  BETWEEN  VALLEY  AVENUE  AND  CHOPSY  HILL  ROAD 

The  existing  stream  in  this  section  has  a  great  variation  of  slopes  and 
widths.  The  natural  channel  is  adequate  since  there  are  only  some  minor  constrictions 
and  the  adjoining  houses  have  been  built  back  from  the  stream  at  fairly  high  elevations. 
The  improvements  required  are  at  the  existing  Valley  Avenue  culvert  and  the  entrance 
of  the  Chopsy  Hill  Road  culvert. 

CULVERT  AT  CHOPSY  HILL  ROAD  -  NEAR  WOODROW  AVENUE 

The  existing  culvert  at  Chopsy  Hill  Road  is  a  concrete  box  culvert  8'  wide 
AyW  3-1/2*  high.  The  control  elevation  for  flooding  is  62.5*  at  the  centerline  of 
Chopsy  Hill  Road.  The  flow  during  the  design  storm  at  the  culvert  is  398  cfs,  which 


103 


cannot  be  conveyed  without  overtopping  Chopsy  Hill  Road,  It  is  recommended  that  the 
_^jlvert  be  replaced  with  a  structure  10  feet  wide  x  4'  high  set  at  lower  elevation 
than  the  existing  culvert. 

CHANNEL  BETWEEN  CHOPSY  HILL  ROAD  AND  POND  STREET 

The  flood  plain  of  the  existing  stream  in  this  section  has  been  filled 
for  the  construction  of  Woodrow  Avenue  on  the  south  and  occupied  by  houses  on  the 
north.  The  stream  cannot  convey  the  design  storm  within  the  existing  banks.  An 
improved  channel  is  required  for  the  section,  lowered  approximately  2'.  The 
proposed  channel  section  has  an  8'  bottom  width,  2:1  side  slope  on  the  north  bank 
and  1:1  side  slope  on  the  south  bank.  Riprap  is  required  on  the  south  bank  to 
stabilize  the  steep  slope  and  protect  the  wall  adjacent  to  Woodrow  Avenue  from 
erosion. 

CULVERT  AT  POND  STREET 

The  existing  culvert  at  Pond  Street  consists  of  two  54"  reinforced  concrete 
p'ipes.  The  limit  of  flooding  is  set  by  the  basement  floor  elevation  of  House  =627 
Pond  Street  at  elevation  59.8',  The  Invert  of  the  existing  culvert  is  55.1'.  The 
capacity  of  the  existing  culverts  holding  the  backwater  elevation  below  59.8'  is 
approximately  200  cfs.  The  flow  during  the  design  storm  at  this  point  is  393  cfs 
and  It  Is  recommended  that  the  culvert  be  replaced.  Approximately  50'  downstream  from  »■ 
the  Pond  Street  culvert,  a  major  tributary  draining  approximately  165  acres  to  the 
northeast  enters  the  stream.  The  main  channel  makes  an  abrupt  right  angle  turn  and 
enters  the  culvert  under  Woodrow  Avenue,  The  existing  condition  causes  additional  ' 

flooding.  In  order  to  efficiently  convey  the  flow,  it  is  recommended  that  the  Pond 
Street  culvert  be  extended  on  a  curved  alignment  across  Woodrow  Avenue.  Since  the 
recommended  culvert  would  be  approximately  135'  long,  it  is  further  recommended  that  *. 
a  special  entrance  be  designed  for  the  culvert  which  would  reduce  the  size  of  the 
._,lvert  to  a  7'  width  with  a  5'  height  of  opening. 
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^ULVERT  FROM  PITT  STREET  TO  HOODRQW  AVENUE 

Drainage  from  approximately  160  acres  outlets  In  an  open  channel  scjth  of 
Pitt  Street  from  an  existing  42"  RCP.  The  flow  again  enters  a  42"  RCP  which  is 

P  joined  to  a  54"  RCP  outletting  south  of  Douglas  Street.  Between  Douglas  Street  and 

Woodrow  Avenue  there  Is  another  short  section  of  open  channel.  The  culvert  under 
•v  Woodrow  Avenue  has  a  width  of  7.8'  and  a  height  of  4'.  Severe  flooding  is 

■I  experienced  In  this  area  during  storms  of  less  Intensity  than  the  design  storm. 

In  order  to  alleviate  flooding  in  the  area.  It  Is  recommended  that  a  junction 
chamber  be  constructed  In  Pitt  Street  and  a  box  culvert  with  a  width  of  7'  and  a 
height  of  4*  be  constructed  from  the  chamber  to  the  south  side  of  Woodrow  Avenue. 

1  It  Is  further  recommended  that  a  common  headwall  for  the  Pond  Street  culvert  and  the 
Pitt  Street  to  Woodrow  Avenue  culvert  be  provided. 


CHANNEL  FROM  WOODROW  AVENUE  TO  SAUNDERS  AVENUE 

The  flood  plain  of  the  existing  stream  has  been  constricted  In  ..this 
section  by  house  construction  and  walls  so  that  It  cannot  convey  the  design  storm 
?  without  overtopping  the  existing  banks  and  causing  property  damage.  It  Is 

recommended  that  a  concrete  channel  be  constructed  12'  wide  With  4'  high  walls  from 
Woodrow  Avenue  to  Saunders  Avenue.  The  concrete  channel  Is  recommended  to  reduce 
the  Impact  of  ■  land  requirements  on  the  adjacent  property  owners. 


SAUNDERS  AVENUE  CULVERT 

The  existing  culvert  has  a  width  of  7.7'  and  a  height  of  5'.  It  is 
y  constructed  with  stone  masonry  walls  and  a  concrete  slab.  Control  for  flooding  is 
the  first  floor  elevation  of  House  #484  Saunders  Avenue  at  elevation  55.8'.  During 
V  the  design  storm,  the  backwater  elevation  would  rise  to  approximately  58.5',  over¬ 
topping  Saunders  Avenue  and  flooding  the  house.  It  Is  recommended  that  the  culvert 
'  replaced  with  a  box  culvert  having  an  opening  12  feet  wide  x  6  feet  high  at  a 
,y  lower  elevation  than  the  existing  culvert. 


-  14  - 


CHANNEL  BETWEEN  SAUNDERS  AVENUE  Ar;D  CHOPSY  HILL  ROAD  AT  SUMMIT  STREET 

The  existing  stream  has  been  severely  constricted  in  this  section  by 
walls,  culverts  and  house  construction.  Various  encroachments  reduce  the  capacity 
of  the  channel  to  less  than  25X  con'^eyance  required  during  the  design  storm.  Several 
alternate  solutions  were  studied  to  provide  an  adequate  waterway  area  in  this 
section.  The  alternates  will  be  discussed  later  in  the  Report.  The  recommended 
solution,  Alternate  No.  1,  is  as  follows: 

1)  Provide  an  earth  channel  downstream  from  Saunders  Avenue  approximately 
450'  in  length.  The  channel  bottom  width  required  would  be  12'  and  with  one  on  two 
side  slopes. 

2)  Construct  a  special  entrance  at  the  end  of  the  channel  and  approxi¬ 
mately  280'  of  box  culvert  with  an  opening  of  9  feet  wide  x  6  feet  high  to  a  junction 
chamber. 

3)  The  junction  chamber  would  provide  a  diversion  of  low  water  flow  to  the 
Existing  stream  channel.  The  chamber  would  be  designed  to  limit  the  flow  to  the 

existing  channel  to  its  safe  capacity  of  approximately  180  cfs. 

4)  The  remaining  flow  would  be  conveyed  in  a  box  culvert  in  Pond  Street 

and  Chopsy  Hill  Road  with  the  outlet  below  Summit  Street  adjacent  to  the  existing 

culvert.  The  box  culvert  would  have  an  opening  7  feet  wide  x  5  feet  high. 

CHANNEL  BETWEEN  SUMMIT  STREET  AND  PRIVATE  ROAD  IN  CEMETERY 

The  existing  stream  in  this  section  is  generally  wide  with  a  flat  slope 
and  only  minor  constrictions.  Since  the  culvert  invert  at  Summit  Street  has  to  be 
lowered  approximately  2',  a  channel  improvement  is  required  for  approximately  650', 
at  which  point  the  improvement  will  be  transitioned  into  the  existing  natural  stream. 
About  600'  downstream  from  Saunders  Avenue,  the  remains  of  an  old  abandoned  dam 
restricts  the  channel.  The  channel  improvement  will  include  removing  the  obstructior;, 
recommended  channel  has  a  bottom  width  of  20',  1-1/2  to  one  side  slopes.  The 

velocity  in  the  channel  is  such  that  riprap  will  be  required  on  the  slopes. 
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CULVERT  AT  PRIVATE  ROAD  IN  CE^E’ERY 

The  existing  culvert  at  the  cemetery  entrance  is  a  stone  masonry  arch  with 
a  width  of  8'  and  a  height  of  5'.  The  waterway  area  is  insufficient  to  convey  the 
runoff  during  the  design  storm  and  the  roadway  will  be  overtopped  to  a  depth  of 
approximately  one  foot.  The  flooding  caused  by  this  constriction  does  not  affect 
any  properties  beyond  the  cemetery  and  the  only  damage  anticipated  due  to  the 
flooding  would  be  a  v/ashout  of  the  cemetery  entrance  road.  In  order  to  convey  the 
runoff  during  the  design  storm  without  overtopping  the  roadway,  a  twin  12'  x  6' 
box  culvert  v/ouTd‘be  required.  Since  the  existing  culvert  is  privately  owned  and  no 
damage  or  inconvenience  will  be  suffered  outside  of  the  cemetery  property,  replace¬ 
ment  of  the  culvert  is  not  recommended.  If  any  contruction  is  proposed  within  the 
flooding  limits  shown  on  the  plans,  improvement  of  the  culvert  should  be  made  by  the 
owner. 

CHANNEL  BETWEEN  CEMETERY  ROAD  AND  CAPITOL  AVENUE 


The  existing  channel  has  been  improved  during  the  construction  of  Route  25. 
It  is  a  uniform  section  with  a  bottom  width  of  15'  and  a  1  on  2  side  slope,  and  a 
slope  of  0.013  ft. /ft..  The  depth  of  flow  during  the  design  storm  is  approximately 
6',  which  is  contained  within  the  banks.  The  channel  is  adequate. 

CULVERT  FROM  CAPITOL  AVENUE  TO  NORTH  AVENUE 

The  existing  culvert  is  a  twin  12'  x  6'  concrete  box  culvert  approximately 
1,000'  in  length.  It  was  constructed  as  part  of  the  Route  25  Expressway  project. 

It  has  been  designed  for  maximum  high  tide  and  the  runoff  from  a  50  year  return 
frequency  storm.  The  culvert  is  adequate. 

CHANNEL  BETWEEN  NORTH  AVENUE  AND  THE  POQUONOCK  RIVER 


The  stream  in  this  section  is  subject  to  tidal  influence.  Perigee  high 
tide  at  Bridgeport  is  elevation  6.0  above  mean  sea  level.  The  contination  of  the 
^igee  high  tide  and  the  design  storm  runoff  causes  overtopping  the  existing  banks 
throughout  most  of  the  reach.  Since  the  simultaneous  occurrence  of  the  extreme  high 
tide  and  the  design  storm  is  a  very  remote  possibility,  we  have  based  our  recommendati^ri 
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-  on  average  high  tide  which  is  at  elevation  3.4  above  mean  sea  level.  Under  this 
-condition,  the  channel  would  still  require  improvement  to  convey  the  design  flow 
without  overtopping  the  banks.  A  cnannel  improvement  having  a  25'  bottom  width 
I  and  1  on  1-1/2  side  slopes  is  recommended  for  approximately  360  feet  in  length. 
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HYDRAULIC  SUKKARY 

ALTERNATE  1 

DESIGN 

LOCATION  &  RECOMMENDED  FLOW 

BACKWATER 

HEAD 

DEPTH  OF 
FLOW  IN 

‘•A- :  '! 

■ :  ■  y 

INVFRT 

DESCRIPTION 

IMPROVEMENT 

CFS 

ELEVATION 

CHANNEL 

IN 

,%* 

Griffin  Avenue  Culvert 

Headwall  Modification 

340 

152.5 

- 

147.3 

147.^--;; 

D 

Platt  Street  Culvert 

Concrete  Wall 

374 

131.2 

- 

124.0 

121.r-^^— 

Valley  Avenue  Culvert 

10'  X  4'  Concrete  Box 
Culvert 

384 

103.4 

97.4 

97.^.  -  .V:  :; 

Valley  Avenue  Channel 

10'  Wide  Earth  Channel 

1  on  2  Side  Slopes 

384 

- 

4.0 

.V 

Chopsy  Hill  Road  Culvert 

Chopsy  Hill  Road  to 

Pond  Street  Channel 

10'  X  4'  Concrete  Box 
Culvert 

8'  Wide  Earth  Channel 

393 

398 

61.4 

3.5 

55.0 

’  ■-  •-*  s* 

Pond  Street  Culvert 

7'  X  5'  Concrete  Box 
Culvert 

398 

58.6 

52.0 

'•  N* 

51.(.  -v.v.-:..-;  .r 

i 

Pitt  Street  to  Woodrow 
Avenue  Culvert 

7'  X  4'  Concrete  Box 
Culvert 

300 

67.8 

62.0 

. 

51.rr»r 

•S 

Woodrow  Avenue  to 

Saunders  Avenue 

12'  Wide  Concrete  Channel 
Vertical  Sides  614 

3.0 

"  ■  ‘■•'S'av-'; 

IB 

Saunders  Avenue  Culvert 

12'  X  6'  Concrete  Box 
Culvert 

614 

55.6 

47.5 

47 . 

South  of  Saunders 

Avenue  Channel 

12'  Wide  Earth  Channel 

1  on  1.5  Side  Slopes 

620 

4.5 

. 

*  •* 

.%  %  ■*- 

South  of  Saunders  Avenue 
to  Junction  Chamber- 

9'  X  6'  Concrete  Box 
Culvert 

620 

52.0 

43.3 

'*  -1 

:-t' 

•  'W 

Culvert 

Junction  Chamber  to  • 
Existing  Channel 

4'  X  2.5'  Concrete  Box 
Culvert 

180 

47.5 

42.5 

35. 

Junction  Chamber  to 

Summit  Street 

7'  X  5'  Concrete  Box 
Culvert 

440 

47.5 

42.5 

•;V 

.y 

South  of  Summit  Street 
r  Tnel 

' — . 

20'  Wide  Earth  Channel 

1  on  1.5  Side  Slopes 

790 

5.0 

M 

Cemetejy  Road 

None 

1050 

22.0 

- 

12.7 

1  o  — ■---#< 

.yv 

> 

t  •  ^  •  •  • 
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HYDRAULIC  SLWARY 


LOCATION  & 
DESCRIPTION 

Capitol  Avenue 
Avenue  Culvert 

North  Avenue  to 
River  Channel 


ALTERNATE  1  (Cont'd...) 

DESIGN  BACKWATER  DEPTH  OF 
RECOMMENDED  FLOW  HEAD  FLOW  IN 
IMPROVEMENT  CFS  ELEVATION  CHANNEL  _I 

to  North 

None  1050  14.5  -  7. 

Poquonock  25'  Wide  Earth  Channel 

1  on  1-1/2  Side  Slopes  1080  -  6.0 
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SEELYE  STEVENSON  VALUE  &  KNECHT,  INC. 

HYDRAULIC  SUMMARY 
ALTERNATE  2 

SAME  AS  ALTERNATE  1>  EXCEPT  AS  FOLLOWS: 

DESIGN  BACKWATER  DEPTH  OF 

LOCATION  a  RECOMMENDED  FLOW  HEAD  FLOW  IN  INVERT 

DESCRIPTION  IMPROVEMENT  CFS  ELEVATION  CHANNEL  IN  OUT 
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SEELYE  STEVE>5<)N  VALl  E  &  KNECIIT.  INC. 

HYDRAULIC  SU‘"‘AAY 


ALTERNATE  3 


Nl 


SAME  AS  ALTERNATE  1,  EXCEPT  AS  FOLLC'.-.S; 


LOCATION  & 
DESCRIPTION 


Pond  Street  to  Summit 
Street  Culvert 


Woodrow  Avenue  to 
Saunders  Avenue  Channel 


Saunders  Avenue  Culvert 


Saunders  Avenue  to 
Summit  Street  Channel 


RECOMMENDED 

IMPROVEMENT 


DESIGN 

FLOW 

CFS 


7'  X  5'  Concrete  Box 
Culvert  in  Pond  St. 


10'  X  5'  Concrete 
Box  Culvert 


Concrete  Wall 


398 


Concrete  Wall  &  Cement 
Plaster  Existing  Stone 
Masonry  Wall 


300 

320 

340 


BAC: 

HEAD 

ELEVA’I^' 


r:. 


.VEK‘ 


58.6 


55.6 


3.5 


4.0 


3?.0 


48. C 
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Tnrtt  pru,.  '  :-;'.c  ^etti  sluaied  to  relieve  flooding  between  Woodrow 

Averse  irl  Sj-riz  Street  Alternate  No.  1  1s  described  1n  the  Hydraulic  Analysis 
secticr,  i.^nde’^  Cnarrtl  tet..een  Saunders  Avenue  and  Chopsy  Hill  Road  at  Summit  Street. 
Alternatr.  1  shown  on  Sheet  Nos.  1  to  11 ,  inclusive,  of  plans  included  with 
this  retort. 

Alternate  No.  2  is  similar  to  Alternate  No,  1,  except  that  rather  than 
construct  a  junction  chamber  and  divert  the  majority  of  flow  into  a  new  culvert  in 
Pond  Street  and  Chopsy  Hill  Road,  with  low  flows  remaining  in  the  existing  channels 
and  structures,  a  9'  x  6'  culvert  following  the  existing  channel  alignment  approxi¬ 
mately  1,030'  in  length  is  proposed.  This  is  shown  on  Sheet  No.  12  of  plans  included 
with  this  report. 

Alternate  No.  3  proposes  two  separate  systems  for  drainage  between  Woodrow 
^enue  and  Summit  Street.  A  7'  x  5'  culvert  from  the  intersection  of  Pond  Street  and 
Woodrow  Avenue  to  Chopsy  Hill  and  Summit  Street,  approximately  1,930'  in  length,  is 
proposed  for  the  flow  from  Lake  Forest  and  the  western  portion  of  the  drainage  area. 
The  flow  from  Pitt  Street  and  the  eastern  portion  of  the  drainage  area  would  be 
accommodated  in  the  existing  channels  and  culverts.  In  order  to  convey  the  flow  in 
the  existing  channels  and  culverts,  a  channel  constriction  approximately  160'  upstream 
from  the  Saunders  Avenue  culvert  should  be  widened.  The  Saunders  Avenue  culvert 
should  be  replaced  with  a  10'  x  5'  concrete  box  culvert  at  a  lower  invert  and 
additional  concrete  walls  are  required  approximately  700'  upstream  from  the  Summit 
Street  culvert.  Alternate  No.  3  also  requires  extensive  sanitary  sewer  adjustments. 
Alternate  No.  3  is  shown  on  Sheet  Nos.  13  and  14  of  plans  included  in  this  report. 
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SEEL  YE  STEVENSON  VALUE  &  KNECHT,  INC. 


>■  Of  the  three  proposals  studied,  Alternate  No.  1  is  the  most  econor.i cal . 

/;  '  In  addition,  the  diversion  into  the  existing  channel  of  a  safe  controlled  flow 
^  should  be  pleasing  to  the  abutting  property  owners. 

A  large  portion  of  the  work  has  been  located  in  the  street  right-of-way 
;■  of  Pond  Street  and  Chopsy  Hill  Road,  eliminating  some  of  the  need  to  obtain  property 
P  m  agreements  and  minimizing  disturbance  to  residents  by  construction  in  back  yarcs. 

Between  Woodrow  Avenue  and  Saunders  Avenue,  an  extensive  channel  improvement  is 
S-  required  for  Alternates  No.  1  and  No.  2.  Construction  in  this  area  will  require 
||  easements  and  will  be  disruptive  to  the  adjacent  property  owners. 

Alternate  No.  2  was  studied  to  investigate  the  potential  savings  in 
excavation  and  street  repaving  available  by  following  the  alignment  of  the  existing 
®  channel.  Since  this  alignment  replaced  the  existing  culverts  and  channel,  it  requires 

•  ^ 

larger  culvert  than  Alternate  No.  1,  9'  x  6'  for  Alternate  No.  2  versus  7'  x  5' 

>v  for  Alternate  No.  1.  Our  Construction  Cost  Estimate  indicates  that  the  increased 
9  0  cost  of  the  larger  culvert  exceeds  the  saving  of  excavation  and  paving  costs,  by 
'-*■  approximately  $40,000.00. 

I-;'  The  purpose  of  Alternate  No.  3  was  to  develop  a  scheme  that  would  eliminate 

"  ^  the  need  for  any  work  outside  the  existing  street  right-of-ways.  It  was  determined 
'/  that  this  objective  could  not  be  reached  economically,  but  the  work  required  along 
’>  *>3  the  existing  channels  was  greatly  reduced. 

If  Alternate  No.  3  requires  a  new  concrete  box  culvert  in  the  right-of-way 

K'  of  Pond  Street  and  Chopsy  Hill  Road.  Following  this  alignment  1s  expensive  since 
Pond  Street  and  Chopsy  Hill  Road  are  on  ledge  rock  in  this  area. 
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SEEL  YE  STEVENSON  VALUE  &  KNECHT,  INC. 


.  ^  Pond  Street  crosses  two  low  ridges  between  Woodrow  Avenue  and  Summit 

■ 

Street.  The  topography  requires  that  the  proposed  culvert  be  placed  at  a  depth 
^  greater  than  minimum  across  the  ridges  further  increasing  the  cost  of  Alternate 
No.  3.  The  alignment  interferes  with  the  sanitary  sewer  connections  from  the  east, 
requiring  an  additional  parallel  sanitary  sewer  system  to  be  constructed. 

•g  In  view  of  the  conditions  noted,  we  recommend  that  Alternate  No.  1  be 

selected  for  construction. 
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ISLAND  BROOK 

.  - . 

CONSTRUCTION 

COST  ESTIMATE  {ALTERNATE  NO.  1) 

SUMMARY 

y\' 

LOCATION 

DESCRIPTION 

AMOUNT 

GRIFFIN  AVENUE 

PLATT  STREET 

Headwall  Modification 

Concrete  .Wall 

$  5,000.00 

18,000.00 

- 

« . 

VALLEY  AVENUE 

Culvert 

40,000.00 

-■ 

g 

VALLEY  AVENUE 

CHOPSY  HILL  RD.  &  WOODROW  AVE. 

Channel  Improvement 

Culvert 

6,000.00 

62,000.00 

.  •  '  »> 

-S-'v 

CHOPSY  HILL  RD.  &  WOODROW  AVE. 

Channel  Improvement 

4,000.00 

>r.;  . 

iiii  ■ 

CHOPSY  HILL  ROAD  TO  POND  STREET 

Channel  Improvement 

8,000.00 

f 

h'.N- 


J- V'  > 
• 


f:::; 


■•-V 

'*>  < 


POND  STREET 

Culvert 

87,000.00 

■  '•T  STREET  TO  WOODROW  AVENUE 

Culvert 

250,000.00 

WOODROW  AVE.  TO  SAUNDERS  AVE. 

Channel  Improvement 

154,000.00 

SAUNDERS  AVENUE 

Culvert 

54,000.00 

**.*'«*■«" 

SOUTH  OF  SAUNDERS  AVENUE 

SOUTH  OF  SAUNDERS  AVE.  TO 

Channel  Improvement 

25,000.00 

•  v'-' 

•  •  -• 

•  •  -  * 

SUMfilT  STREET 

Culvert 

600,000.00 

SOUTH  OF  SUMMIT  STREET 

Channel  Improvement 

53,000.00 

NORTH  AVE.  TO  POQUONOCK  RIVER 

Channel  Improvement 

89,000.00 

TOTAL  CONSTRUCTION  COST  OF 

PROJECT 

$1,455,000.00 

-V-'S 
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ISLAND  BROOK 

CONSTRUCTION  COST  ESTIMATE  (ALTER'. 'TE  NO.  1) 

LOCATION  -  GRIFFIN  AVENUE  CULVE;'^ 

WORK  REQUIRED:  Improven;ent  of  Upstream  Headwall  and  Install  Flap  Gate 


ITEM 

UNIT 

UNIT  PRICE 

QUANTITY 

A‘-cur;T 

Install  Flap  Gate 

L.S. 

200.00 

L.S. 

S2G0.C0 

Structure  Excavation  -  Earth 

C.Y. 

6.00 

12 

72.00 

Removal  of  Existing  Masonry 

C.Y. 

20.00 

8 

160.00 

Concrete 

C.Y. 

200.00 

18 

3,600. CO 

Reinforcing  Steel 

LB. 

0.30 

1,500 

450.00 

$4, 482. CO 

+  10°c+  Contingency 

518.00 

COST 

$5,000.00 

LOCATION  -  PLATT  STREET  CULVERT 

WORK  REQUIRED:  Replace  Existing  Masonry  Wall  with  New  Concrete  Wall 


ITEM 

UNIT 

UNIT  PRICE 

QUANTITY 

AMOUNT 

ucture  Excavation  -  Earth 

C.Y. 

6.00 

120 

$720.00 

trcfucture  Excavation  -  Rock 

C.Y. 

15.00 

100 

1  ,500.00 

Removal  of  Existing  Masonry 

C.Y. 

20.00 

35 

700.00 

Concrete 

C.Y. 

200.00 

60 

12,000.00 

Reinforcing  Steel 

LB. 

0.30 

5,000 

1,500.00 

Dampproofing 

S.Y. 

2.00 

80 

160.00 

^ 16,580. 00 

+  10%+  Contingency 

1,420.00 

COST 

$18,000.00 

LOCATION  -  VALLEY  AVENUE  CULVERT 

WORK  REQUIRED:  Replace  Existing  Culvert  with  10'  x  4'  Concrete  Box  Culvert  -  50'  Long 


ITEM 

UNIT 

UNIT  PRICE 

QUANTITY 

AMOUNT 

Structure  Excavation  -  Earth 

C.Y. 

6.00 

240 

$1  ,440.00 

Structut'e  Excavation  -  Rock 

C.Y. 

15.00 

140 

2,100.00 

Concrete 

C.Y. 

200.00 

85 

17,000.00 

Reinforcing  Steel 

LB. 

0.30 

10,000 

3,000.00 

Dampproofing 

S.Y. 

2.00 

150 

300.00 

Pervious  Structure  Backfill 

C.Y. 

3.00 

130 

1,040.00 

Gravel  Fill 

C.Y. 

6.00 

60 

360.00 

Paving 

S.Y. 

9.00 

100 

900.00 

Relocate  8"  Watermain 

L.F. 

20.00 

40 

800.00 

jst  Sanitary  Sewer 

L.S.  10,000.00 

+  10%+  Contingency 

NEC. 

10,000.00 

$36,940.00 

3,060.00 

COST 


$40,000.00 


SEELYE  STEVENSON  VALl  E  &  KNECH T,  INC. 


■AND  BROOK  -  COriSTRL'CTIOM  COST  ESTIMATE  (ALTERNATE  NO .  1 }  Cont ' d . . . . 
LOCATION  -  VALLEY  AVENUE  CHANNEL 

WORK  REQUIRED:  Lower  and  Widen  Approximately  50'  Upstream  and  250'  Downstream 
Earth  Channel,  10'  Bottom,  2:1  Side  Slope 


ITEM 

UNIT 

UNIT  PRICE 

QUANTITY 

AMOUNT 

Channel  Excavation  - 

Earth 

C.Y. 

3.00 

550 

$1  ,650.00 

Channel  Excavation  - 

Rock 

C.Y. 

7.00 

150 

1  ,050.00 

Modified  Rip  Rap 

TON 

20.00 

120 

2,400.00 

$5,100.00 

+  10%+  Contingency  900.00 

COST  $6,000.00 

LOCATION  -  CHOPSY  HILL  ROAD  AT  WOODROW  AVENUE  CULVERT 

WORK  REQUIRED:  Replace  Existing  Culvert  with  New  10'  x  4'  Concrete  Box  Culvert, 

50'  Long,  and  Extend  Upstream  Wingwall  on  North  Side  Approximately  ICO' 


ITEM 

UNIT 

UNIT  PRICE 

QUANTITY 

AMOUNT 

Structure  Excavation  -  Earch 

C.Y. 

6.00 

450 

$2,700.00 

:crete 

C.Y. 

200.00 

150 

30,000.00 

Vwdnfcrcing  Steel 

LB. 

0.30 

20,000 

6,000.00 

Paving 

S.Y. 

9.00 

70 

630.00 

Pervious  Structure  Backfill 

C.Y. 

8.00 

150 

1,200.00 

Gravel  Fill 

C.Y. 

6.00 

60 

360.00 

Dampproof i ng 

S.Y. 

2.00 

180 

360.00 

Asjust  Sanitary  Sewer 

L.S. 

15,000.00 

NEC. 

15,000.00 

+  10%+  Contingency 
COST 

LOCATION  -  CHOPSY  HILL  ROAD  AT  WOODROW  AVENUE  CHANNEL 

WORK  REQUIRED:  Lower  and  Widen  Upstream  Channel,  10'  Bottom  Width, 
Length  Approximately  130' 


$56,250.00 

5,750.00 

$62,000.00 


UNIT  UNIT  PRICE  QUANTITY  AMOUNT 


Channel  Excavation  -  Earth 
Intermediate  Rip  Rap 


3.00 

25.00 


+  10%+  Contingency 
COST 


250  $750.00 

120  3,000.00 
^37750. 00 
250.00 

$4,000.00 


•  ^  S. 


-  SEELYE  STEVE^SO^  VALl  E  &  KNECHT,  INC. 


’.AND  BROOK  -  COflSTRUCTION  COST 

LOCATION  -  CHAfiriEL  BETWEEN  CHOPSY 

ESTIMATE  (ALTERNATE 

HILL  ROAD  AND  POND 

NO.  1 )  Cont'd . 

STREET 

1 

WORK  REQUIRED:  Lower  and  Widen  Existing  Channel,  8' 
Approximately  300' 

Bottom  Width 

-  Length 

ITEM 

UNIT 

UNIT  PRICE 

QUANTITY 

AMOUNT 

■ 

Channel  Excavation  -  Earth 

C.Y. 

3.00 

900 

$2,700.00 

■ 

Modified  Rip  Rap 

TON 

20.00 

250 

5,000.00 

$7,700.00 

LOCATION  -  POND  STREET  CULVERT 

+  10%+  Contingency 

COST 

300.00 

$8,000.00 

WORK  REQUIRED:  Replace  Existing 
Approximately  135 

Culvert  with  7'  x  5' 

'  Long 

Concrete  Box  Culvert 

- 

)■ 

ITEM 

UNIT 

UNIT  PRICE 

QUANTITY 

AMOUNT 

Structure  Excavation  -  Earth 

C.Y. 

6.00 

600 

$3,600.00 

'v 
>  . 

Structure  Excavation  -  Rock 

C.Y. 

15.00 

400 

6,000.00 

Crete 

C.Y. 

200.00 

180 

36,000.00 

Winforcing  Steel 

LB. 

0.30 

25,000 

7,500.00 

m 

Dampproofing 

S.Y. 

2.00 

320 

640.00 

m 

Pervious  Structure  Backfill 

C.Y. 

8.00 

800 

6,400.00 

Gravel  Fill 

C.Y. 

6.00 

130 

780.00 

Paving 

S.Y. 

9.00 

400 

3,600.00 

Adjust  Sanitary  Sewer 

L.S. 

15,000.00 

NEC. 

15,000.00 

$79,520.00 

+  10%+  Contingency  7,480.00 


SEELYE  STEVENSON  VALUE  &  KNECHT,  INC. 


■AND  BROOK  -  CONSTRUCTION  COST  ESTIMATE  (ALTERNATE  NO.  1)  Cont'd 


LOCATION  -  PITT  STREET  TO  WOODROW  AVENUE  CULVERT 


m  WORK  REQUIRED:  Replace  Existing  Culverts  and  Open  Channels  with  Junction  Chamber 

in  Pitt  Street  and  7'  x  4'  Concrete  Box  Culvert  from  Junction 
Chamber  to  Woodrow  Avenue  -  Approximate  Length  630' 


a 


i 


■ 


ITEM 

UNIT 

UNIT  PRICE 

QUANTITY 

AMOUNT 

Structure  Excavation  -  Earth 

C.Y. 

6.00 

1,900 

$11,400.00 

Structure  Excavation  -  Rock 

C.Y. 

15.00 

600 

7,500.00 

Concrete 

C.Y. 

200.00 

680 

136,000.00 

Reinforcing  Steel 

LB. 

0.30 

105,000 

31 ,500.00 

Dampproofing 

S.Y. 

2.00 

1 ,200 

2,400.00 

Pervious  Structure  Backfill 

C.Y. 

8.00 

1,400 

11,200.00 

Gravel  Fill 

C.Y. 

6.00 

600 

3,600.00 

Paving 

S.Y. 

9.00 

270 

2,430.00 

Topsoiling  and  Seeding 

S.Y. 

1.50 

1 ,200 

1,800.00 

Adjust  Sanitary  Sewer 

L.S. 

20,000.00 

NEC. 

20,000.00 

$227,830.00 

+  10%+  Contingency 

22,170.00 

COST 

$250,000.00 

LOCATION  -  WOODROW  AVENUE  TO 

SAUNDERS  AVENUE  CHANNEL 

klRK  REQUIRED;  Improve  Existing  Open  Channel  with  a  12'  Wide  Concrete  Walled 
Channel  Approximately  460' 


ITEM 

UNIT 

UNIT  PRICE 

QUANTITY 

AMOUNT 

Structure  Excavation  - 

Earth 

C.Y. 

6.00 

1,100 

$6,600.00 

Structure  Excavation  - 

Rock 

C.Y. 

15.00 

300 

4,500.00 

Concrete 

C.Y. 

200.00 

500 

100,000.00 

Reinforcing  Steel 

LB. 

0.30 

60,000 

18,000.00 

Pervious  Structure  Backfill 

C.Y. 

8.00 

700 

5,600.00 

Gravel  Fill 

C.Y. 

6.00 

600 

3,600.00 

Topsoil  and  Seeding 

S.Y. 

1.50 

1,000 

1,500.00 

$139,800.00 

+  10%+  Contingency 

14,200.00 

$154,000.00 


COST 


SEELYE  STEVEiXSON  VALUE  &  KXECHT,  INC. 

ISLAND  BROOK  -  CONSTRUCTION  COST  ESTI^•ATE  (ALTERNATE  NO.  1)  Cont'd.... 


L  \TI0N  -  SAUNDERS  AVENUE  CULVERT 


WORK  REQUIRED:  Replace  Existing 

Culvert  with 

12'  x  6' 

Concrete 

Box  Culvert 

Approximately  55' 

ITEM 

Long 

UNIT 

UNIT  PRICE 

QUANTITY 

AMOUNT 

Structure  Excavation  -  Earth 

C.Y. 

6.00 

400 

$2,400.00 

Structure  Excavation  -  Rock 

C.Y. 

15.00 

80 

1,200.00 

Concrete 

C.Y. 

200.00 

no 

22,000.00 

Reinforcing  Steel 

LB. 

0.30 

17,000 

5,100.00 

Dampproofing 

S.Y. 

2.00 

170 

340.00 

Pervious  Structure  Backfill 

C.Y. 

8.00 

180 

1,440.00 

Gravel  Fill 

C.Y. 

6.00 

80 

480.00 

Paving 

S.Y. 

9.00 

120 

1,080.00 

Adjust  Sanitary  Sewer 

L.S. 

15,000,00 

NEC. 

15,000.00 

$49,040.00 

+  10%^  Contingency  4,960.00 


COST 


$54,000.00 


LOCATION  -  CHANNEL  -  SOUTH  OF  SAUNDERS  AVENUE 


no 


w 


WORK  REQUIRED:  Deepen  Existing  Open  Channel  -  Minimum  Width  -  12'  -  Length  450' 
ITEM  UNIT  UNIT  PRICE 


Channel  Excavation 
M  if led  Riprap 


Earth 


UNIT 

07 


TON 

+  10%+  Contingency 
COST 


3.00 

20.00 


QUANTITY 

800 

1,000 


AMOUNT 

$2,400.00 

20,000.00 

$22^00.00 


2,600.00 


$25,000.00 


LOCATION  -  CULVERT  FROM  SOUTH  OF  SAUNDERS  AVENUE  TO 

SUMMIT  STREET 

• 

«  • 

WORK  REQUIRED:  250'  of  9'  x  6'  Concrete  Box 

Culvert  Junction  Chamber  -  55 

of 

v' 

4'  X  2' -6"  Box  Culvert,  710' 

of  7'  X 

5'  Concrete 

Box  Culvert 

-  •  -  j  1 

ITEM 

UNIT 

UNIT  PRICE 

QUANTITY 

AMOUNT 

Structure  Excavation  -  Earth 

07 

6.00 

3,800 

$22,800.00 

Structure  Excvation  -  Roch 

C.Y. 

15.00 

2,700 

40,500.00 

Concrete 

C.Y. 

200.00 

1,550 

310,000.00 

-;-7: 

Reinforcing  Steel 

LB. 

0.30 

230,000 

69,000.00 

Dampproofing 

S.Y. 

2.00 

2,400 

4,800.00 

»■ 

*- 

Pervious  Structure  Backfill 

C.Y. 

8.00 

3,750 

30,000.00 

Gravel  Fill 

C.Y. 

6.00 

1,000 

6,000.00 

Paving 

S.Y. 

9.00 

2,100 

18,900.00 

Trench  Excavation  -  Earth 

C.Y. 

10.00 

500 

5,000.00 

Trench  Excavation  -  Rock 

C.Y. 

20.00 

1,000 

20,000.00 

30"  Sanitary  Sewer 

L.F. 

40.00 

450 

18,000.00 

t--,  : 

V 

$545,000.00 

+  10%+  Contingency 

55,000.00 

■ 

M 

^  COST 

$600,000.00 

-•4 


-  30  - 

'•  - . 


(N  •  r’ 


SEELYE  STEVENSON  VALUE  &  KNECIIT.  INC. 


"•LAND  BROOK  -  CONSTRUCTION 

COST  ESTIMATE  (ALTERNATE  NO.  1) 

Cont'd . 

toCATION  -  CHANNEL  SOUTH  OF 

SUMMIT  STREET 

WORK  REQUIRED:'  Deepen  Existing  Channel  Approximately 

650'  -  20' 

Minimum  Bottom  Width 

ITEM 

UNIT 

UNIT  PRICE 

QUANTITY 

AMOUNT 

Channel  Excavation  -  Earth 

C.Y. 

3.00 

2,100 

$6,300.00 

Intermediate  Rip  Rap 

TON 

25.00 

1  ,700 

42,500.00 

$48,800.00 

+  10%+  Contingency 

4,200.00 

COST  $53,000.00 


LOCATION  -  NORTH  AVENUE  TO  POQUONOCK  RIVER 

WORK  REQUIRED:  Deepen  and  Widen  Existing  Channel  Approximately  360'  - 

25'  Minimum  Bottom  Width,  add 

Concrete 

Wall  60'  Long 

ITEM 

UNIT 

UNIT  PRICE  QUANTITY 

AMOUNT 

Channel  Excavation  -  Earth 

C.Y. 

3.00  2,000 

$6,000.00 

Modified  Riprap 

TONS 

20.00  3,000 

60,000,00 

Structure  Excavation 

C.Y. 

6.00  220 

1,320.00 

C'' -'Crete 

C.Y. 

200.00  60 

12,000.00 

i^nforcing  Steel 

LB. 

0.30  5,000 

1 , SCO. 00 

$80,820.00 

8,180.00 


+  10%+  Contingency 


SEEL  YE  STEVENSON  VALLE  &  KNECHT.  INC. 


ISLAND  BROOK 


GRIFFIN  AVENUE 

Headwall 

Modification 

PLATT  STREET 

Concrete  Wall 

VALLEY  AVENUE 

Culvert 

VALLEY  AVENUE 

Channel 

Improvement 

CHOPSY  HILL  RD.  &  WOODROW  AVE. 

Culvert 

CHOPSY  HILL  RD.  &  WOODROW  AVE. 

Channel 

Improvement 

CHOPSY  HILL  ROAD  TO  POND  STREET 

Channel 

Improvement 

POND  STREET 

Culvert 

.  ’T  STREET  TO  WOODROW  AVENUE 

Culvert 

WOODROW  AVE.  TO  SAUNDERS  AVE. 

Channel 

Improvement 

SAUNDERS  AVENUE 

Culvert 

SOUTH  OF  SAUNDERS  AVENUE 

Channel 

Improvement 

SOUTH  OF  SAUNDERS  AVENUE  TO 

SUMMIT  STREET 

Culvert 

SOUTH  8F  SUMMIT  STREET 

Channel 

Improvement 

NORTH  AVE.  TO  POQUONOCK  RIVER 

Channel 

Improvement 

TOTAL  CONSTRUCTION  COST  OF  PROJECT 


AMOUNT 
$  5,000.00 
18,000.00 
40,000.00 
6,000.00 
62,000.00 
4,000.00 
8,000.00 
87,000.00 
250,000.00 
154-,000.0r) 
54,000.00 
25,000.00 

640,000.00 

53,000.00 

89,000.00 

$1,495,000.00 


*  SEELYE  STEVENSON  VALUE  &  KNECHT,  INC. 


ISLAND  BROOK 


CONSTRUCTION  COST  ESTIMATE  (ALTER::ATE  fiC.  ? ) 


1 

LOCATION  -  CULVERT  FROM  SOUTH 

OF 

SAUNDERS  AVENUE  TO  SUMMIT 

STREET 

WORK  REQUIRED:  1,030'  of  9'  x 

6' 

Concrete 

Box  Culvert 

ITEM 

UNIT 

UNIT  PRICE 

QUANTITY 

AMOUNT 

Structure  Excavation  -  Earth 

07 

$6.00 

4,500 

$27, OS'. CO 

■ 

Structure  Excavation  -  Rock 

C.Y. 

15.00 

500 

7,500.00 

Concrete 

C.Y. 

200.00 

1,900 

380,000.00 

Reinforcing  Steel 

LB. 

0.30 

270,000 

81 , con. GO 

Oampproofing 

S.Y. 

2.00 

2,800 

5,600. CO 

■ 

Paving 

S.Y. 

9.00 

1  ,100 

9,9CC.C0 

Trench  Excavation  -  Earth 

C.Y. 

10.00 

500 

5,000,00 

Trench  Excavation  -  Rock 

C.Y. 

20.00 

1,000 

20,000.00 

30"  Sanitary  Sewer 

L.F. 

40.00 

450 

18,000.00 

Pervious  Structure  Backfill 

C.Y. 

8.00 

2,100 

16,800.00 

Gravel  Fill 

C.Y. 

6.00 

1,200 

7,200.00 

$578,000.00 

L 

+  10%+  Contingency 

62,000.00 

COST 


$640,000.00 


SKKI.VK  \  \i  I  I  a  k  m  «  II .  i 


(jf<  I ' 
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wooc'i^. 


PITT  S’R£* 


W&w«"w'<  '••I 


•  •  f  '  ' 


01  SAUNDERS  AVEMt 


SAUNDERS  AVE.  TO  SL^I'  STREE’ 


C^arne'  rovenent 


SOUTH  OF  SUMMIT  STREET 


Charnel  Improveirent 


9  NORTH  AVE.  TO  POQUONOCK  RIVER 


Channel  ImproveTent 


TOTAL  CONSTRUCTION  COST  OF  PROJECT 


AMOUNT 


$  5,000.00 


18,000.00 


40.000.00 


6.000.00 


62,000.00 


4.000.00 


8.000.00 


1  .122,000.00 


250.000.00 


14,000.00 


50,000.00 


15,000.00 


53,000.00 


89,000.00 


$1  ,736,000.00 


.v\ 


.  ^  _  -w  ^  ^ 
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ISLAND  BROOK 

y.  - 

CONSTRUCTION  COST  ESTIMATE  (ALTERNATE  NO.  3) 


I  LOCATION  -  SAUNDERS  AVENUE  TO  SUMMIT  STREET  CHANNEL 


WORK  REQUIRED:  Deepen  Channel 

Downstream  from  Saunders 

Avenue  Culvert, 

add 

100'  Concrete 

Walls 

" 

ITEM 

UNIT 

UNIT  PRICE 

QUANTITY 

AMOUNT 

e: 

Channel  Excavation  -  Earth 

07 

$3.00 

75 

225.00 

Structure  Excavation  -  Earth 

C.Y. 

6.00 

200 

1  ,200.00 

Concrete 

C.Y. 

200.00 

50 

10,000.00 

Reinforcing  Steel 

LB. 

0.30 

6,000 

1,800.00 

Dampproofing 

S.Y. 

2.00 

50 

100.00 

% 

Pervious  Structure  Backfill 

C.Y. 

8.00 

60 

480.00 

$13,805.00 

+  10%+  Contingency  1,195.00 


COST  $15,000.00 

i  location  r  WOODROW  AVENUE  TO  SAUNDERS  AVENUE  CHANNEL 

WORK  REQUIRED:  Face  Existing  Stone  Wall  with  Cement  Plaster,  Approximtely  120' 

.  in  Length,  Replace  80'  of  Concrete  Wall  to  Widen  Channel 


ITEM 

UNIT 

UNIT  PRICE 

QUANTITY 

AMOUNT 

ii 

Structure  Excavation  -  Earth 

C.Y. 

$6.00 

150 

900.00 

B 

Concrete 

C.Y. 

200.00 

40 

8,000.00 

Reinforcing  Steel 

LB. 

0.30 

5,000 

1,500.00 

Pampproof i ng 

S.Y. 

2.00 

45 

90.00 

Pervious  Structure  Backfill 

C.Y. 

8.00 

50 

400.00 

Cement  Facing 

S.Y. 

35.00 

60 

2.100.00 

$12,990.00 

I-  10%+  Contingency 

1.010.00 

. , 

COST 

$14,000.00 

LOCATION  -  SAUNDERS  AVENUE  CULVERT 

— 

WORK  REQUIRED:  Replace  Existing  Culvert 

with  10'  X  5'  Concrete  Box  Culvert, 

Approximately  55' 

Long 

ITEM 

UNIT 

UNIT  PRICE 

QUANTITY 

AMOUNT 

Structure  Excavation  -  Earth 

C.Y. 

$6.00 

320 

1,920.00 

— 

Structure  Excavation  -  Rock 

C.Y. 

15.00 

70 

1,050.00 

Concrete 

C.Y. 

200.00 

100 

20,000.00 

I"- 

Reinforcing  Steel 

LB. 

0.30 

15,000 

4,500.00 

Dampproofing 

S.Y. 

2.00 

150 

300.00 

Pr  'ious  Structure  Backfill 

C.Y. 

8,00 

160 

1,280.00 

> 

G^.el  Fill 

C.Y. 

6.00 

70 

420.00 

\ 

Paving 

S.Y. 

9.00 

120 

1,080.00 

Adjust  Sanitary  Sewer 

L.S. 

•15,000.00 

NEC. 

15,000.00 

$45,550.00 

+  10%i  Contingency 

4,450.00 

COST 

$50,000.00 

SEELYl^  SlEVtrS^Ui^t  VALUE  &  KINELtll,  me.. 


.  _  .AND  BROOK  -  CONSTRUCTION  COST  ESTIMATE  {ALTERNATE  NO.  3)  Cent ' d . 
LOCATION  -  WOODROW  AVENUE  TO  SUMMIT  STREET  CULVERT 
WORK  REQUIRED:  7'  x  5'  Concrete  Box  Culvert,  1,930'  Long 


I? 


ITEM 

UNIT 

UNIT  PRICE 

QUANTITY 

AMOUNT 

Structure  Excavation  -  Earth 

C.Y. 

$6.00 

2,800 

$16,800.00 

Structure  Excavation  -  Rock 

C.Y. 

15.00 

9,800 

147,000.00 

Concrete 

C.Y. 

200.00 

2,400 

480,000.00 

Reinforcing  Steel 

LB. 

0.30 

360,000 

108,000.00 

Dampproofing 

S.Y. 

2.00 

4,200 

8,400.00 

Pervious  Structure  Backfill 

C.Y. 

8.00 

9,000 

72,000.00 

Gravel  Fill 

C.Y. 

6.00 

1,500 

9,000.00 

Paving 

S.Y. 

9.00 

4,000 

36,000.00 

12"  Sanitary  Sewer 

L.F. 

20.00 

600 

12,000.00 

18"  Sanitary  Sewer 

L.F. 

25.00 

1,200 

30,000.00 

30"  Sanitary  Sewer 

L.F. 

40.00 

450 

18,000.00 

Trench  Excavation  -  Earth 

C.Y. 

10.00 

1,300 

13,000.00 

Trench  Excavation  -  Rock 

C.Y. 

20.00 

3,500 

70,000.00 

+  10%+  Contingency 


$TTW,2oo.oo 

101,800.00 

$1,122,000.00 


I 


SEELYE  STEVENSON  VALUE  &  KNECHT,  INC. 


r^>'STRUCTION  PRIORITIES 

^  The  residents  of  the  Island  Brook  area  experience  some  inconvenience 


^during  most  storms.  The  report  indicates  that  all  culverts  except  the  recently 

B 

constructed  culvert  under  Route  25  and  North  Avenue  require  either  replacement  or 


; some  alteration  to  adequately  convey  the  design  flows.  The  report  also  shows  that 


channel  improvements  are  required  in  areas  where  various  construction  has 


constricted  the  flood  plain.  Reports  by  other  Engineers  have  noted  the  need  to 
enlarge  the  spillway  at  Lake  Forest  and  our  analysis  confirms  their  findings  and 
also  shows  that  the  spillway  at  Charcoal  Pond  requires  improvement.  The  spillways 
are  owned  by  private  Associations,  and  it  is  the  owner's  responsibility  to  correct 
the  deficiencies  of  the  spillways. 


■i  Currently,  the  most  severe  flooding  in  the  watershed  is  at  Pitt  Street, 

Douglas  Street  and  Pond  Street  above  Woodrow  Avenue,  and  Chopsy  Hill  Road  at  Woodrow 
*  A  _  ue.  The  flooding  in  these  areas  will  be  relieved  by  the  construction  of  the 
||  Saunders  Avenue  culvert,  the  channel  improvement  between  Woodrow  Avenue  and  Saunders 
Avenue,  the  Pitt  Street  to  Woodrow  Avenue  culvert,  the  Pond  Street  culvert,  the 
‘y  channel  improvement  between  Chopsy  Hill  Road  and  Pond  Street  and  the  Chopsy  Hill 
I  Road  culvert.  If  only  this  work  is  done,  the  area  between  Saunders  Avenue  and 

Summit  Street,  which  now  is  flooded  less  severely  than  the  area  above  Woodrow  Avenue, 
will  experience  increased  flooding.  In  additiion  to  the  above  noted  work,  the 
culvert  from  south  of  Saunders  Avenue  to  Summit  Street  and  the  channel  improvement 
south  of  Summit  Street  is  recommended  to  be  included  in  the  first  priority  of  work. 

;v  The  existing  culverts  at  Griffin  Avenue,  Platt  Street  and  Valley  Avenue 

S’ 

are  adequate  if  the  spillway  at  Lake  Forest  and  Charcoal  Pond  are  not  improved. 

The  structures  and  channel  work  at  Valley  Avenue  could  be  scheduled  concurrently 
w1"  the  spillway  reconstructions. 


The  area  between  North  Avenue  and  the  Poquonock  River  currently 


experiences  only  minor  flooding.  The  existing  channel  has  been  used  as  a  disposal 


site.  Shopping  carts,  tires,  refrigerators  and  other  miscellaneous  litter  in  the 
channel  contribute  to  the  flooding.  Removal  of  debris  in  the  channel  could  be 


considered  as  a  first  priority  item  of  work  and  the  channel  improvement  as  a  later 


work  item. 


^  It  is  apparent  from  our  studies  that  only  10%  of  the  work  could  be 

deferred  for  future  construction  and  still  provide  reasonable  relief  to  the  current 
flooding  conditions  in  the  Island  Brook  watershed.  It  is,  therefore,  recommended 
that  all  the  work  proposed  be  constructed  as  one  project. 
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maximum  probable  flood  lypLOWS 
iiED  reservoirs 


ProUct 

,2 

(cfa) 

D.A. 

(aq.  ml.) 

MPF 

cfs/sq.  mi. 

1 •  Hsll  Mssdow  Brook 

2.  East  Branch 

3.  Thonaaton 

A.  Northfleld  Brook 

S .  Black  Rock 

26,600 

15.500 

158,000 

9,000 

35.000 

17.2 

9.25 

97.2 

5.7 

20.4 

1,546 

1,675 

1,625 

1,580 

1,715 

A.  Hancock  Brook 

7.  Hop  Brook 

8.  Tully 

9 .  Barra  Falla 

10.  Conanc  Brook 

20,700 

26,400 

47,000 

61,000 

11,900 

12.0 

16.4 

50.0 

55.0 

7.8 

1,725 

1,610 

940 

1,109 

1,525 

11.  Knightvilla 

12.  Llcclevilla 

13.  Colebrook  River 

14 .  Mad  River 

15.  Sucker  Brook 

160,000 

98,000 

165,000 

30,000 

6,500 

162.0 

52.3 

116.0 

18.2 

3.43 

987 

1,870 

1,400 

1,650 

1,895 

16.  Union  Village 

17.  North  Hartland 

18.  North  Springfield 

19.  Ball  Mountain 

20.  Totmahtnd 

110,000 

199,000 

157,000 

190,000 

228,000 

126.0 

220.0 

158.0 

172.0 

106,0(278  total) 

873 

904 

994 

1,105 

820 

21.  Surry  Mountain 

22.  Otter  Brook 

23.  Birch  Hill 

24.  Eaat  Brlaficld 

25.  Heat villa 

63,000 

45,000 

88,500 

73,900 

38,400 

100.0 

47.0 

175.0 

67.5 

99.5(32  net) 

630 

957 

505 

1,095 

1,200 

26.  Waat  Thonpaon 

27 .  Hodgas  Vlllaga 

28.  Buffunvllla 

29.  Kanafleld  Hollow 

30.  Heat  Hill 

85,000 

35,600 

36,500 

125.000 

26,000 

173.5(74  net) 
31.1 

26.5 

159.0 

28.0 

1,150 

1,145 

1,377 

786 

928 

31.  Franklin  Falla 

32.  Blackwatar 

33.  Hopkinton 

34.  Evaratt 

35.  MacOovell 

210,000 

66,500 

135,000 

68,000 

36,300 

1000.0 

128.0 

426.0 

64.0 

44.0 

210 

520 

316 

1,062 

825 
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MAXIMUM  PROBABLE  FLOWS 
BASED  ON  TWICE  THE 
STANDARD  PROJECT  FLOOD 
(Flat  and  Coastal  Areas) 


River 

•  SPF 
(cfs) 

D.A. 

(sq.  ml.) 

MPF 

(cfs/sq.  ml.) 

Pawtuxet  River 

19.000 

200 

190 

Hill  River  (R.t.) 

8,500 

34 

500 

Peters  River  (R.l.) 

s 

3,200 

13 

490 

Kettle  Brook 

8,000 

30 

530 

Sudbury  River. 

11,700 

86 

270 

Indian  Brook  (Hopk.) 

1,000 

5.9 

340 

Charles  River. 

6,000 

184 

65 

Blacfcstonc  River. 

43,000 

416 

200 

Qulaebaug  River 

i 

55,000 

331 

330 
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DRAINAGE  AREA  IN  SO.  A/liLES 


ESTIMATING  EFFECT  OF  SURCHARGE  STORAGE 
ON  MAXIMUM  PROBABLE  DISCHARGES 


STEP  Ij  Determine  Peak  Inflow  (Qpi|  from  Guide 
Curves. 

i  STEP  2:  a.  Determine  Surcharge  Height  To  Pass 

b.  Determine  Volume  of  Surcharge 

I  (STORiJ  In  Inches  of  Runoff. 

c.  Maximum  Probable  Flood  Runoff  In  Ne 
England  equals  Approx.  I9'\  Therefor' 

^  Qp2  =  Qpi  X  (1  —  I 

1 9 

STEP  3:  a.  Determine  Surcharge  Height  and 
-  **ST0R2  *  To  Pass  •*Qp2*' 

b.  Average  "STORi”  and  "STOR2’*  and 
Determine  Average  Surcharge  and 
Resulting  Peak  Outflow  '*Qp3*'. 


/I 


"RULE  OF  THUMB"  GUIDANCE  FOR  ESTIMATING 
DOWNSTREAM  QAM  FAILURE  HYDROGRAPHS 


STEP  h  DETERMINE  OR  ESTIMATE  RESERVOIR  STORAGE  (S)  IN  AC-FT  AT  TIME  OF  FAILURE. 
STEP  2,  DETERMINE  PEAK  FAILURE  OUTFLOW  (Qpi ) . 

QP'  '  %7 

Wj,*  breach  width  -  SUGGEST  VALUE  NOT  GREATER  THAN  40%  OF  DAM 
LENGTH  ACROSS  RIVER  AT  MID  HEIGHT. 

Yo=  TOTAL  HEIGHT  FROM  RIVER  BED  TO  POOL  LEVEL  AT  FAILURE. 

USING  USGS  TOPO  OR  OTHER  DATA,  DEVELOP  REPRESENTATIVE  STAGE-DISCHARGE 
RATING  FOR  SELECTED  DOWNSTREAM  RIVER  REACH. 

ESTIMATE  REACH  OUTFLOW  (qp2)  USING  FOLLOWING  ITERATION. 

A.  APPLY  Qpi  TO  STAGE  RATING,  DETERMINE  STAGE  AND  ACCOPMANYING 
VOLUME  (V^)  IN  REACH  IN  AC-FT.  (NOTE:  IF  V^  EXCEEDS  1/2  OF  S, 
SELECT  SHORTER  REACH.) 

B.  DETERMINE  TRIAL  Qp2- 

OPjdRIAL)  =  Qp,  H  -|  ) 

C.  COMPUTE  V2  USING  Qp2  (TRIAL). 

D.  AVERAGE  V.,  AND  COMPUTE  Qp2. 

QPj  =  Op,  (I  -  ■Y  ) 

FOR  SUCCEEDING  REACHES  REPEAT  STEPS  3  AND  4. 
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